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5 NEW-YORK, APRIL 8, 1837, 
"REMOVAL.—The Office of the RAIL.| 








MER, and MECHANIC’S MAGAZINE, | 
is removed to No. 30 WALL-sTREET, base-| 
ment story, one door from William street, 
and opposite the Bunk of America. 

(> It will not do, these hard times for 
money, to be too modest. The Paper 
Maker must be paid, the Engraver, the 
Ink Maker, and the Printer must be paid, 
—then why not Pay the Publishers and 
the Editors the current year and all arrear- 
ages for the Journal? Jé must be done.— 
PLEASE REMIT BY MAIL. 


NOTICE TO CONTRACTORS. 
WESTERN RAILROAD. 

PROPOSALS will be received at the office of the | 
estern Railroad Corporation, in Springtield, until 
the 10th May, for the grading and miasonry of the 
second and third divisions of the road, extending from 
East Brookfield to Connecticut river, at Springfield— 
4 distance of 35 miles. 
Plans, Profiles, &e. will be ready for examination | 








| 
| 
| 





after the first of May. W.H. SWIFT, | 

. _ Resident Engineer. | 
, Worcester, Mass., April 1, 1837. 14-6t | 
, ° | 





ROACH & WARNER, | 
Manufacturers of OPTICAL, MATHEMATICAL 
AND PHILOSOPHICAL INSTRUMENTS, 293 
roadway, New York, wilt keep constantly on hand 


_ Wholesale Dealers and Country Merchants supplied 
with SURVEYING COMPASS ES, BARUME- 
TERS, THERMOMETERS, &c. &c. of thei: own 
, Warranted accurate, and at lower prices 
than can be had at any other establishment. 
_ 4nstrnments made to order and repaired. 14 ly 





. New-York anp Anpany Rarroap— 
We are pleased to find that the friends o! 
this work. are still resolved to push the 
Work oh—and we ask the attention of our 





||readers to the following notice for opening 
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the Buoks for the purpose of obtaining sub 
scribing to the balance of the stock. The 
city of New York has a deep mterest m 
the early compl!e:ion of this road—and up- 


2/}on the citizens of New York we call for 


prompt and efficient aid to build the Road. 
NEW-YORK AND ALBANY RAIL. 
ROAD. 

NOTICE:—The books will be open for 
subscribers to the capital stock of the New- 
York and Aibany Railroad Company, on 
the 25th, 26:h and 27th days of April, from 
10 A. M. to 2 P. M. on each day, at the 
following places : 

At the office of the New-York and Har- 
lem Railroad, No. iS Wall street, New- 
York. , J 

At the Mechanics’ and Farmers’ Bank; 
Albany. 

At the Farmers’ Bank, Troy. 

Also, at such places as the Commission- 
ers, residing in the counties of Westchester, 
Putnam and Dutchess, may appoint at the 
times herein specified: 
OnMonday, Sth May, 

Tuesday; the 9th, 

Wednesday, 10th, 

Thursday, 1 kth, 

Friday, 12th, 

Saturday, 13th, 

Monday, 15th, 

Tuesday, 16th, 

Wednesday, 17th, on Dover Plains, 

Thursday, 18th, in Armenia. 

COMMISSIONERS: 
Gideon Lee, Benson McGown, 
Lewis Morris, Samuel Chewer, 
Taber Belden, Charles Henry Hall, 
John Harris, Thomas W: Olcott, 
Albro Atkin; Ebenezer Foster, 
Francis Ficket, . J. Van Schoonhoven, 
Isaac Adriance, Stephen Warren, 

Jeremiah Anderson: 

Shares $100 each, $5 to be paid at the 
tine of subscribing. 14-3t 


in Eastchester, 
in White Plains; 
in Bedford, 

in New Castle, 
in South East, 
in Paterson, 

in Rawlings, « 
in Dover, 





The foflowing letter from William Nor- 
ris, Esq., of Philadelphia, will be read with 


wich interest by those whe lave read the 
account of the performance of his Engines: 
For the Railroad Journal. 
PHivavecpuia; April 3d; 1837: 
Messrs. Minor & Senarrrer— 

Geutlemen,—} received in due time yout 
Railroad Journal, of March 11, contaibing 
a letter from A:.G: Steere; Esq.; of the 
New-York and Erie Railroad—and untit 
this moment, press of business and una? 
voidable absence from home for the last 
week, have prevented my replying to the 
same: 

To Mr. Steere’s remarks; I reply; that; 
however wonderful such performances may 
seem to him; they dre nevertheless all subs 
stantially true; and can be authenticated by 
the affidavits of scientific men, of the first 
emiience for talents and integrity: 

Mr. Steere has based his calculations on 
previous theories, and seems determined to. 
adhere to them; without admitting a pros 
bability of a change as science advances: 
He must then believe that Pambour has 
firmly established a Theorem forever; and 
that all the resul.s of scientific experimenta, 
from this date; as regards traction; friction, 
&c. &c., must be (to be true) in accord: 
ance with the formula so laid down: This 
is preposterous; 

I am well aware;. that the performances 
of my Engines, in giving results 50 per 
cent. better than any other, have created 
surprise, and in some instances doubt, but 
I can prove by disinterested persons of well 
known integrity; the facts of every perférs 
mance, as detailed in my Circular, and I 
ca.) appeal to yourselves, (Messrs, Minop 
& Schaeffer,) and also to 6} other gentlee 





} 








men, as witnesses of the experiment of 19th 
July last, There was no mistake, no dé 
ception there. 

Tn the course of this communication, } 
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hall fecetd «2 some s experiments ats still 7 — ere drew up this load 


wonderful, that are also Pacts, And whicly 
will stagzer Mr. Steere’s belief still more, 
in the possibility, of PERHAPS PROPRIETY, 
of abolishing old Theories. 

During the last summer, when the Sta- 
tionary Engine was out of order and under 
repair, the George Washington Engine, for 
about 27 days, performed all the duties re- 
quired on the Plane—and m one instance, 
for 5 days in succession, the mode of ope- 
ration was thus, viz:—At the foot of the 
Plane, two cars would be attached to the 
Engine, which, with the Tender, seldom 
weighed jess than 26,000 Ibs. This load 
was then dragged to the summit in from 2 
to 3 minutes. The cars were then detach- 
ed, and the Engine secured to the rope, 
while at the foot and on the other track, 
5 or 6 cars were likewise attached to the 
rope—the Engine wou'd then be put in 
operation, descending the Plane, and drag- 
ging up by the rope, the cars se attached. 
The greatest weight dragged up in this way 
was 47,450 lbs. 

Another of my Engines, the “ Benjamin 
Franklin,” has been, during the winter and 
spring, also performing the duties required 
of the Stationary Engine. 

On the 16th ultimo, I put on the road 
two new Locomotives, built for the State 
of Pennsylvania, viz .— The “ James Mad- 
ison” and “La Fayette,” both these En- 
gines ascended the Plane with loads. On 
the ufternoon of the same day, the La Fay- 
ette dragged up the Plane 38,000 lbs.— 
When about half way up, from 50 to 60 
persons, from the crowd that had stationed 
themselves at that point to witness the ex- 
periment, jumped on the cars, and for a 
moment impeded her progress, (the wheels 
slipping,) but as soon as she was relieved 
of this extra load, she ascended to the top, 
and immediately descended with the two 
cars, stopping at pleasure in the descent. 
In consequence of the late hour, no further 
trial was made that afternoon. This per- 
formance was witnessed by 200 gentlemen, 
many of Science, amongst whom was Capt. 
Tallcot, of the New-York and Erie Rail- 
road. 

On the 18th another trial was contem- 
plated, and for this purpose, two cars were 
Joaded with Pig Metal and weighed, but on 
arrival at the foot of the Plane, a drizzling 
rain commenced, and svon formed a slimy 
coat on the rails—which were then in the 
worst possible condition. ‘The two loaded 
cars were detached and the Engine sent 
up the Plane with the Tender, the weight 
of which loaded, was upwards of 10,00 
Ibs., and notwithstanding the bad condition 





inthe very short space of 1 min. 40 seconds. 

This performance was also witnessed by 
Capt. Tallcot. 

A third trial was deferred (in conse- 
quence of the derangement of the regular 
business on the Plane during the experi- 
ments) until the arrrival of Judge Wright, 
of New-York, at whose request the fore- 
going experiments were prajected, he hav- 
ing been detained from them unexpectedly. 
A letter was received from the Judge last 
week, during my absence, informing of his 
arrival at, and departure from Philadelphia, 
but stating his intention of remaining in 
Philadelphia on his return, for the purpose 
of witnessing the experiments—and it would 
give me great pleasure to have Mr. Steere’s 
company at the same time, to prove to him 
that old Theories may be abolished. When 
this trial takes place, Judge Wright shall 
superintend the weighing of the Engine, 
Tender, and load—shall take thé measure- 
meuts of the safety valve and lever, to as- 
certain the pressure—:hall leave the whole 
matter under his absolute control, and 
when the result is published, I hope Mr. 
Steere will then admit that there is some- 
thing new under the sun. 

The La Faye:te is performing daily on 
the Columbia Railway, and any persons 
can, at any time, see for themselves, the 
immense powers of this Engine. She drags 
with ease 25 loaded cars, over abrupt curves 
and high grades, and on a rise of 52 feet 
per mile, with the actual weight of 241,275 
ibs. (taken from the Weigi Masiers’ Books) 
attached to her, she has come to a-dead 
stand, and started again without the least 
difficulty trom a state of rest. On Friday 
last, March 31st, this Engine brought in 
attached to her, the unprecedented and en- 
ormous load of 45 cars, 25 of wi.ich were 
loaded, and this load she carried over the 
grade of 52 feet rise per mile, without any 
difficulty, not a single instant’s delay, bui 
steadily at the rate ot nearly nine miles pe: 
hour. Let unbelievers come and see foi 
thejnselves. 

The dimensions of La Fayette are as 
follows :— 


Whule. 
weight 

Weight on 
drivers 


Including wate: 
18,725 Ibs. | and fuel while in- 
" operation on the 

1),875 * J road. 


Diam. of Cylinders, 104 inches, 


Length of Stroke, 18 inches. 
{ am, Gentlemen, very respecttully, 
Your obedient servant, 
Wixtuiuam Norris. 
POSTSCRIPT. 
Puivapetrula, April 4, 1837. 








performances of the La Fayette Engines 
the following :— 

On Saturday last, (1st instant,) she took 
out the enormous load cf 332,330 lbs. be- 
hind her, exclusive of weight of Engine and 
Tender—the weight is given me by the 
Weigh Master. 

Yours very respectfully, 
Wittiam Norais. 





We give the following extract frcm a 
letter written by a gentleman in Michigan, 
in relation to an article published in a re- 
cent. number of the Journal, as we give 
many other communicaticns, on the autho. 
rity of those from whoin we receive them— 
our object is always to give correct inform- 
ation.—[ Editor Railroad Journal. ] 

To the Editors of the Railroad Journal. 

“In the last number of your Journal re- 
ceived here (St. Clair, Michigan,) is a 
statement relative to the Western Rai!road 
through Canada, and the Northern Railroad 
through, or across the peninsula cf Michi. 
gan, that is not exactly correct. I will there- 
fore give you a brief statement of the exac- 
present situation of the two Roads in ques- 
tion. The Great Western Railroad (as it 
is called) comn.ences at Hamilton, (head 
of Lake Ontario,) runs to London and 
thence to Chatham, on the Thames, the 
point of termination on the River St. Clair, 
has been left open for three objects, firstly, 
for a survey, secondly, that it may be carti- 
edto that point which will connect it with 
the Michigan Northern Road, and lasily, 


ham to Sandwich, opposiie Detroit Lefore 
it shall be carried faither West. ‘The Sen- 
ate of Michigan Legislature have just pass- 
eda bill (which no doubt will receive the 
sanction of the lower housc,) providing for 
the construction of the St. Clair and Romeo 
Railroad, and for its final extension across 
the peninsula to Lake Michigan. You 
therefore will perceive ut a glance that the 
cominunication from Albany to Lake Mich- 
igan via the Western Railicad, (when that 
shall be carried west tothe St. Clair River) 
will be by this road without reference to 
Lake Huron or Fort Gratiot, as indeed it 
should ke, this being decidedly the best 
oute, whilst the Fort Gratiot Road never 
‘ad an existance at all, except in the train 
uf its projectors.” 
Respectlully, your obt. servt. 
H. N. Monson, 


Secretary and Treasurer. 





We welcome Cuinron io our columns 
igain ; and trust he will not again forget 
that the subject on which he writes is one 





Gentlemen,—Will you please add to the \ of vast importance to this city—and that 





that it possibly may be carried from Chat-’ 
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the columns of the Journal are open ‘o its 
discussion. 

The facility of opening an easy commu- 
nication between this city and Wyoming 
Valley, and coal region, is not properly un- 
derstood—although one in which every in- 
habitants is deeply interested. If ** Clin. 
ton” will aid us it shall not be our fault ifit 
is not. better understood hereafter.—[ Edi- 


tors Railroad Journal. | 
' For the j ailroad Journal. 
CLINTON. NO. VI. 


The Susquehanna River running a south 
east course from the New-York State line, 
breaks through the monntains, and enters 


*.ormed bythe Nanticoke dam ; 





the Valley of Wyoming. Within S90 rods 
after its debouch into the Valley, it receives| 
from the east, the Lackawanna River ; then! 
turning to the south west, the Susquehanna! 
flows in a placid sheet of water, but once 
slightly entang!ed, twenty miles to Nanti-|/© 
coke. In this distance of twenty miles, the 
mountains recede; so that, in the centre, 
fron the top of one mountain to the top o! 
the other, on the opposite side of the river 
itis about six miles. At Nanticoke they 
appreach each other quite near, are precipi- 
tous and high; here too are the Naaticoke 
Falls. The water, compressed between 
these giant, and rugged hills, tumbling | 
and dancing over the dam now erected| 
atthe Falls renders the scene strikingly 
grand, the Valley on both sides the ri-| 
ver, has a large extent of bottom. land, or| 
river flats, on the west side, about the 
middle of the valley, the flats extend two!) 
miles back. ‘These lands are extiemely 
rich, easy to work, and almost inexhausti- 
ble in their productiveness. The uplands 





in the Valley, though not naturally se fertile.¢' 


or easy of tillage, yet, under good manage- 
ment, are made to produce wheat, corn 
oats, and grass, in abundance. Many are 
of opinion, that Wyoming Valley was once 
a lake, and the hypothesis is not witlout 
numerous facts and cojent reasons to sus- 
tain it. About half way down the Valley, 
on the easterly bank of the river, stands 
Wilkesbarre, *the county town of Lu- 
zerne. It 1s beautiiully situated, laid out 
into handsome squares, has besides the 
country buildings, a Methoilist, anda Pres- 
byterian Mecting House; an Episcopal 
Church. and an Academy. ‘That the 
Church and Presbyterian Meeting Houses, 
has each an organ, speaks well for the spirit} 
and taste of the inhabitants. There are 
three or four peints of view from which the 
Valley may be seen to advantage. From 
the top of Inman’s hill, half way from 
Willkesbarre t> Nantic ‘oke, from the top 
of Ross’ hill, half way from Kingston to 
Plymouth, from Prospect-rock on the moun. 








ADVOCATE OF INTERNAL LMPROVEMENTS. 


tains south east of the Borough of Wilkes. |] men 


Barre. The 
presents below, the large sheet of wate, 
the hills 
and dales of Hanover and Newport ; farm 
houses and orchards, highlands coverec 
with sheep, meadows alive with cattle, the 
On the onposite 
side of the river the rich Shawney flats anc 
the thriving village of Plymouth. To the 
north east, you behold the Susquehanna 
like a beautiful ribbon, checked with islands 
wending slowly through the cherming vale, 


summer-view frem the first, 


flats waving with grass. 


as if it lingered, loath to leave a spot aever 
equalled in loveliness. The spires and 
white houses of the Borough—the long 
bridge sp nning with its noble arches, the 
wide river. [low tame are words! How 
inadequate all power of expression! to 
give even a faint idea of the loveliness of 
this summer prospect! Campbell’s painting 
from the bright region of Fame, witha rain- 
bow for his pallet, could convey no just 
impression of its surpassing beauty. Gov- 
ernor McKean, then a Judge of the Su- 
preme Court, near half a century ago, on 
conm:ng to the mountains that overlooked 
Wyoming, referring to the contest then ra- 
ging between the New-England men and 
the Pennsylvanians for the Canal, ssid, 
“beautiful indeed! and yet it is no wonder 
such a spot should be the object of eager 
contention.” 

Rich and beautiful as is the prospect on 
the surface, it is cold, dead and lifeless, 
compared either with the riches or beauty 
of what lies benecth the soil. Visit the 
Plymouth mines. Visit Bennett’s great 


| sundred years. 





mine at Pittston. Drive your carriage, 
vetween the pillars of Anthracite in the! 
great Baltimore mine; see the glittering’ 
coal reflecting ail hues ofthe rain-bow, con- 
sider how necessary to human happiness, 
to prosperity, even to existence. See the 
inexhaustible stores, the boundless depo- 
, and say if another spot so rich and 
Wyoming Valley 


sites 
beautiful exist on earth. 
is about twenty miles in length, and may 
average four miles in width. Ata greater 
or less depth all this has layers of coal be- 
neath the surface; that would be eighty 
square miles, or 51,200 acres; but that 
which lies beneath the River or River flats 
will not | e worked for two centuries ; this 
takes up half from present use or present 
value, leaving about 26,000 acres. But 
experience has shown that, generally, on 
ihe east side of the River, mines near the 
mountains, say a strip 14 miles wide from 
the lower to the upper part of the Valley, 
the coal lies much more accessible, level, 


|, without a competitor. 


men, a year ago, J. J. Astor might wi 
single purse, have monopolized the coal i in 
Vyoming that will be worked for the next 
It is too late now. Nu 

nerous capitalists have been purchasing, 

and lands have risen an hundred per cent. 

Hundreds are lots that could have been 

vought for 15 or 20 dollars an acre, now 

sell for from 30 to 40; and in particular ine 

stances have run up to 80 or 100 an acre. 

But a great deal is yet in market, and prices 

are not yet up to one fourth the intrinsic 

value of the land. ‘Take these facts, the 

veins of coal most accessible are ftom 12 

to 24 feet in thickness, the average 18 feet. 

Now aculic yard is estimated to weigh a 

ton. An acre then may be fairly caleula- 

ted to yield 30,C00 tons of ceal. How 

much deeper, veins would add it is hardly 

necessary to inquire. Many persons in 

Schuylkill, who own veins rent them outs 

receiving as rent 50 cents a. ton for the coal 
tuken. At thit rate an acre of coal land 

would be worth 15,000 dollars. Where is 
the errorin this. Yet coal lands are selling 

in Wyoming for from 15 to 20 dollars an 

acre, richly worth 500 taking all chances ; 

and a most advantageous investment of 
capital at 100 dcllers per acre. 

The Canal to tide from Columbia is push. 
ing on to completion. Coal then may be 
tuken by that route to New-York or Boston, 
at a price not to exceed five dollars a ton, 
estimating coalin the mine. at 40 cents a 
ton. The bill on its passage in Pennsyl- 
vania,—already appropriates six hundred 
thousand dollars to the north branch Canal. 
Prescnutly the way to the little and great 
lal.es, to Seneca, Cayuga, Erie and Ontario, 
will be open to Wyoming Anthracite, and 
The Morris and 
Lehi Canal are now just completing too, 
within sixteen miles of the seat of Wyoming, 
and a law has just passed authorising the 
Lehi Company to make a Railroad to the 
Valley, which will, probably, forthwith be . 
Jone. Coal can then, by that route, be de. 
livered in New-York at $4.80 cents. Bear 
in mind that Pittston, at the junction of the 
Lackawanna with the Susquehanna, not sur- 
passed in deposites of coal, is only 106 
miles from the Park—only 106 miles on 4 
straight line from your City Hall! A Rail- 
road from Newburgh and a Railroad from 
Elizabethtown point, are projected to meet 
at -Stroudsburgh, and thence to extend to 
Pittston. By these, cars of coal could go 
trom the mine either to Newburgh or your 
city in a day. 

Oow comes the main object of this com- 
munication ; why is not your city awakened 
to the importance of this matter? why is 








free and easy to be raised. Why, gentle- 


not a bold and decisive ¢ffort made to parti. 
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cipate in the coal trade ? Behold how West- 
ern Philadelphia has grown up under the 
‘wholesome stimulus and nutriment of her 
coal business. 

New-England capital and enterprise would 
find in Wyoming sources of great public use- 
fulness, and individual wealth. Wyoming 

"js just opening to. the world. Nothing can 
retard its prosperity. Bu‘ those who mean 
to share in the exciting scenes of speculation 
that are about to take place this summer, 
while thousands and tens of thousands will 
be won, should come with long purses and 
cool heads. This matter of wild specula- 
tion is to be regretted, but inevitable—the 
prize is too rich, not to be struggled for. 





To the Editors of the R. R. Journal ; 

ON: THE RETARDATION OF THE VELOUITY 
OF STEAMBOATS IN ASCENDING RAPIDS. 
BY M. R. STEALEY, CIV. ENG., FRANK- 
FORT, KY. 

It is a well ascertained fact, that a steam- 
boat having a given power, capable of pro- 
pelling at a certain maximum velocity on 
still water, cannot ascend a rapid where 
the velocity of the current is nearly equal 
to the speed attained on still water, and 
that the progress of the boat in ascending 
a rapid added to the velocity of the current, 
is not as great as the velocity of the boat 
on an expanse of water void of motion ; 
and consequently, that the speed of the 
boat in stemming a current, is retarded in 
# gteater ratio than the opposing velocity 
of the current would seem to indicate— 
there is then evidently some new opposing 
or retarding force to be encountered in as- 
cending a rapid, in addition to that of the 
current ; and it is believed, that the greater 
part, if not the whole of this force, is attri- 
butable to gravity. 

In elucidation of this position, it may be 
observed, that when there is motion in the 
water occupying the channel of a river, 
there is also a proportionate descent in its 
surface in the direction of that motion, or 
current; one is a necessary consequence 
of the other, each being to some extent 
modified by local causes. It will then be 
perceived, that the surface of water running 
in an open channel assumes the form of an 
inclined plane, upon which, when a boat 
ascends, it not only encounters the resist- 
ance of an opposing current, but also that 
which gravity opposes to the ascent of bo- 
dies on inclined planes. 

Having all the necessary data given, it 


would be easy to calculate the amount of||therefore, although the floating body or 


power, necessary to overcome the gravi- 
tating force of a body on an inclined plane, 
by the ordinary formula, applicable to the 


motion of bodies on stationary planes.— 


\stationary, but a moveable, plane; and it 


/ 
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becomes necessary from this cause, to adopt 
an essentially different method of calcula- 
tion from the forms, in order to arrive at the 
true result. And it may be observed, that 
the omission to draw thisdistinction between 
stationary and moveable planes, has hereto- 
fore been the cause of underrating the re- 
sisting furce under consideration. If a bo- 
dy moving on a fixed plane, possesses suffi- 
cient power within itself, to propel it along 
the plane, at a given velocity, the amount 
of power expended by the body, is precise- 
ly the same as would be expended, when 
the plane moves with the same velocity in 
an opposite direction, and the powers of the 
body is exerted in maintaining a fixed po- 
sition in reference to any stationary object 
beyond the plane. And generally, the re- 
sistance to the motion of a body traversing 
a plane, and the power expended in order 
lo overcome that resistance, should he es- 
timated by the resistance which the body 
traverses on the plane, whether the latter 
is moveable or stationary. | 
It will be readily perceived from the pre- 
ceding remarks, that in the case of a steam- 
boat ascending a rapid, an instance pre- 
sents itself when the plane is moveable, and 
the body by its inherent power exerts a 
force to pass along that place. For the 
sake of illustration, we will assume a ra 
pid, the ratio of inclination of which is 1 
foot in 500, with an uniform velocity of 500 
feet per minute. Onsucha current, a body 
left to itself, would be carried down 1 foot 
of perpendicular height, in each minute of 
time. Now, if this body can exert a force 
capable of moving itself up this plane, at a 
relative velocity equal to the velocity of the 
plane or current,—the body will then be 
stationary in reference to any jized object 
on the shore; but it is evident, that at the 
end of each minute, it will be in a position 
on the plane one foot higher, than the posi 
tion it occupied on the plane at the begin- 
ning of the minute, because by the hypo- 
thesis, the current would have descended 
through that perpendicular height in this 
space of time. Here then are two forces 
acting in opposition to each other. One, 
the current exerting a force equal to taking 
the tody downward through one foot in 
one minute, and that exerted by the body 
in maintaining a stationary position; the 
latter counteracting the former they are in 
equilibrio, and consequently equal—and_ 


boat has actually remained stationary, it 
has virtually expended power sufficient to 
have raised itself through one foot of . per- 
pendicular space in one minute of time. 








The surface of a rapid, however, is nota 


The power expended therein, overcom. 


ing the force of gravity on moveable planes 
or currents, should be estimated, not by the 
actual height to which the floating body of 
boat is elevated, as ascertained by reference 
to some fixed object beyond the plane, or 
on the shore; but by the virtual height 
measured on the plane itself; and this, for 
any given time, will be estimated by the 
relative distance traversed, and the perpen- 
dicular elevation due to that distance by 
the ratio of the inclination of the plane. 
Let W = weight of the boat in tons. 

V =virtual velocity of the boat per 


minutes. 
H = Height of the plane. 
L = Length. 


T = Time of ascent. 
(15 = No. of tons raised 1 foot high in 
1 minute equal to 1 horse power) and N = 
No. of horse power necessarily exerted at 
each instant of time, to overcome the gra- 
viting force, and A = the aggregate me- 
chanical force expen ed in the time T ex- 
pressed in horse power acting for 1 minute. 
WVH  N. 

15 L ts 
or making J the inclination of the planer 
we have 


WV (sin. J) _N.andNT=A. 
1 5 

In the foregoing investigation, the current 
is assumed to have uniform velocity ; when 
the rapid is long and deep, however, the 
velocity of the current will be accelerated. 
The greater the depth of water on the ra- 
pid, and the more direct its course, the 
nearer the accelerated motion will approxi- 
mate to the velocity assigned by theory to 
the motion of a body rolling down an in- 
clined plane—and the less the depth of wa- 
ter, and the more sinuvus the channel, the 
more closely the current will approach to 
an uniform velocity. In fine, the aceele- 
rating force is so much dependent on, and 
modified by local circumstances, that no 
formula admitting of general application, 
can be given, from which the accelerated 
velocity can be deduced, and it can there- 
fore only be ascertained by observation. 
When the motion is accelerated, the formu- 
la above given can be applied, by dividing 
the rapid into sections, considering each 
separately, and thence deducing a general 
result. 





The following statement from the New- 
York Evening Star will give a good idea of 
the uncertainty of Railroad travelling m 
Winter. We shail be greatly obliged to 
ihose in charge of other Ruilroads if they will 
write and give us a statement of the number 
of days delay caused by the severity of the 
weather, on the roads under their charge-— 
[ Editors Railroad Journal. ] 

From the New-York Evening Star. 
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facilities of winter travelling, and the skill 
and energy in using them have so much in- 
creased, that fewer interruptions have taken 
place on many of our public roads this win- 
ter than has heretofore existed during the 
same season of the year. A short notice of 
some of the facts may be interesting. 

The improvements in snow ploughs and 
scrapers have demonstrated that travelling 
over railroads can be continued in winter 
with nearly the same certainty asin the mild 
season of the year. The snow and ice dur- 
ing the last winter, though less than the pre- 
ceding season, was about the same which is 
usual on our winters—still the impediments 
to travelling over railroads was overcome 
in a great degree, and they were very little 
interrupted between the commencement of 
the winter and the opening of the spring. 

The transportation of goods and passen- 

rs over the 

owell Railroad was stopped only two days. 
Boston and Worcester Railroad do. 


Boston and Providence do. one day. 
Camden and Amboy’ do. _ partofaday. 
New-Jersey do. do. 
Utica and Schenectady do. one day. 
Mohawk do. do. 


How much the Pennsylvania and South- 
ern roads were interrrupted is not at present 
known to us, but it may fairly be inferred 
that the general improvements alluded to, 
have produced similar results thera. 


From the Long-Island Star. 


WituiaMspureu Brancu or THE L,. I. 
Ramtroap. Wuy nor Let THE Locomo- 
TIVE COME INTO Brookiyn ?—We under- 
stand that the work on this branch has been 
commenced. It is intended that the loco- 
motive, without any delay, shall take the 
passengers {rom Bedford to the ferry. The 
Corporation of Williamsburgh have been 
wisely regardful of the interest of their city, 
in granting this permission. 

With care in managing the engine, and 





proper precautions to give timely notice of 
its approach, we know not why all the ex- 
pense and delay of the horse establishment | 
at Bedford may not be avoided, and the! 
current of country travel be continued in its. 
accustomed channel. 

The subject of permitting the engine to! 
come into Brooklyn, is one of most press- | 
ing importance. It should immediately) 
receive the attention of the Corporation of| 
Brooklyn and of the citizens. 

If public opinion were tested on the sub- 
ject, we have no doubt that the engine 
would be permitted to.come into the city so 
as to give passengers ready and rapid ac- 
cess to the ferries. Different circumstan- 
ces exist now from those attending the com- 
mencement of the Company’s operations, 
and these circumstances require prompt 
action and a ready adaptation of means to 
the preservation of the interests of the city. 


Several routes have been proposed in 
additiun to the present track upon Atlantic- 
street, by which a safe and convenient en- 
trance could be made into the city. It has 
been suggested that the Redford road as 
lately laid out, continued to any point within 
the city, would secure all the advantages 


ADVOCATE OF INTERNAL IMPROVEMENTS. 


Let ready means be taken by the Com- 
mon Council for securing a full examina- 
tion of this subject in as short a time as 
possible. ‘There is no subject at present 
agitated which so much demands attention ! 





Commerce AN» NAVIGATION OF THE Unt- 
TED States.—The statements of the Com- 
merce and Navigation of the United States, 
annually prepared at the Treasury Depart- 
ment, have just been completed for the year 
ending the 30th of September, 1836. The 
following is a summary of the whole, report- 
ed to the Secretary by the Register of the 
Treasury : 

‘The imports during the year ending on 
the 30th September, 1836, have amounted 
to $189,980,035, of which there was im- 
ported in American vessels $171,656,442, 
and in foreign vessels $18,323,593. ‘The 
exports during the year ending on the 30th 
September, 1836, have amounted to $128,- 
663,040; of which $106,916,680 were of 
domestics, and $21,746,360 of foreign arti- 
cles. Of the domestic articles, $80,845, 

443 were exported in American vessels, and 
$26,071,237 in foreign vessels. Of the fo- 
reign articles, $16,282,366 were exported 
in American vessels, and $5,463,994 in fo- 
reign vessels. 

1,255,284 tons of American shipping en- 
tered, and 1,315,523 cleared, from the ports 
of the United States. 680,218 tons of fo- 
reign shipping entered, and 674,721 cleared, 
during the same period. 

The registered tonnage, as corrected at 
the office, for tue year ending on tie 30th 
September, 1836, amounted to 897,774 
Tne enrolled and licensed tonnage 

amounted to 
And the fishing vessels to 


872,023 
111,304 

1,882,102 

Ofthe registered tonnage, amount- 
ing, as before stated, to 

There were employed inthe whale 
fishery 

The total tonnage, of shipping 
built in the United States, dur- 
ing the year ending 30th Sep- 
tember, 1836, amounted to— 

Registered vessels 

Enrolled do 





Tons 


897,774 


144,639 


456,645 
66,982 


113,627 





Tons 





From the Oswego Advertiser. 
THE GREAT WESTERN RAILROAD COMPANY. 


This is the style of the new company 
formed in Upper Canada under the sanc- 
tion of the Provincial Parliament, from the 
London and Gore Railroad Company.— 
The Parliament has also passed an act, 
granting, by way of loan to the company, 
the sum of $800,000. The work is to be 
commenced with the opening of the Spring. 
The line of road is from Hamilton, (on 
Burlington Bay,) at the head of Lake On- 
tario to Point Edward, at the foot of Lake 
Huron, and opposite to Fort Gratiot. The 
distance is 132 miles. From London we 
understand a Southern branch, along the 
Thames, is to be extended to Chatham, 








required. 


213 
Thence is every facility for Steam- 


boat communication with Detroit. 
There is no Railroad on the continent of 
more value or likely to be productive of 


river. 


greater results than this. It will effect a 
communication between New-York and the 
remote West, with which no other route 
can contend. A reference to the map will 
satisfy any one, that by this route a passage 
can- be accomplished from New-York to 
Fort Gratiot, in Michigan, in 40 hours! 
and in 42 hours to Detroit!! When the 
Michigan Railroad, across the Peninsula, 
is completed, the distance between New- 
York and Chicago will be only from 55 to 


60 hours! This may be easily shown: 
From New-York to Albany, by 
steamboat, 10 hours. 
« Albany to Oswego, by 
railroads, 10060C—* 
*« Oswego to Hamilton, by 
steamboat, aco 
* Hamilton to Detroit, rail- 
road, Ww. 


42 ts 
‘ Detroit to Chicago, by R. 
R. and S. B., about 15 * 


57 be 





From the Pittsburgh Working Mens’ Advocate. 
TRADE OF THE CENTRAL PARTS OF ‘THE 
UNITED STATES. ’ 


Few persons, even amongst those most 
interested, unless they have very carefully 
attended to the ranges of the river vallies 
on each side of the Appalachian system of 
mountains, can have formed an adequate 
idea of the peculiarly advantageous posi- 
tion of Pittsburgh. But from some recent 
evidence we are inclined to believe that 
more correct views have been taken of the 
commercial value of this city, in New-York, 
than has been taken in Philadelphia. 


TRADE OF THE WEST. 


The favorable position of Baltimore, in 
reference to the trade and intercourse with 
the West, is strikingly exemplified in the 
following paragraph from the New-York 
fixpress : 

“There is a plan’ on foot for organizing 
a Steam Freighting Company, the object 
of which is to transport goods from this city 
to Baltimore. It is stated that goods could 
be shipped by this route and reach Pitts- 
burgh in one hundred hours. This would 
be an immense thing for the West. The 
plan is already befcre the Leyislature of 
this State for a charter.” 


The preceding was cut from a Baltimore 
paper, we now place it before those most 
concerned.. The Baltimore editor says— 
“This will be an immense thing for the 
West.” So it would, but it would bea 
much more vast thing for the East. By 
a ca'culation on data, we boldly say of the 
soundest kind, there will in 1850 exist with- 
in that part of the United States westward 
of the great Appalachian system of moun. 
tains upwards of thirteen million of inhabi- 
tants. It will, of course be a boon of no 
small value for any city to be the principal 





the head of Steamboat navigation on that 





Atlantic depot or emporium for the trade 





of such regions. This isa subject we shall 
take care not lose sight of, but at present 
we confine ourselves to Pittsburgh. 

Few who have heard the name of this! 
city, but who know that it occupies the) 

ound around the junction of the Monon-| 
gahela and Allegheny rivers, but compara-| 
tively few are acquainted with the remark. | 
able features of these two stieams. The 
Allegheny has its remote sources in New- 
York at N. lat. 42° 20’, and with large 
inflections but with a general course a very 
little west of south, and receiving most of 
its tributary waters from tke eastward and 
from the mountains. 

The Monongahela has its highest sources 
in Virginia, at about N. lat. 38° and 40’, 
and pursuing so nearly a due northern gen- 
eral course, that a meridian line passing 
through Pitt-burgh, passes also very nearly 
over the extreme fountains of this river. 

From the preceding elements it is seen| 
that the two constituent streams which; 
form. the Ohio river at Pittsburgh, flow 
almost directly towards each other. It 
may be here remarked, that the mountain 
structure by no means terminates with 
those most prominent ridges or chains to 
which by pre-eminence has been given the 
title of mountains: and again, that the 
streams, particularly in Pennsylvania, Ma- 
ryland and Virgiaia, which rise in the Ap- 
palachian valleys, as soon as they assume 
the size to deserve the name of rivers, flow 
either along those valleys cr almost at right 
angles to them. Any person way satisfy 
themselves of t!e correctness of ‘hese re- 
marks by examining on a map the gerera! 
course of the Delaware, Susquehanna, Po- 
tomac, and James rivers. In none, how- 
ever, of those Atlantic streams are these| 
features m physical geography more stri-| 
king than in the general courses of the 
Allegheny river. At their junction the 
united streams under the name of Ohio ap- 
parently continués the general course of the 
Menongahela, which is net by any means 
the case. The general course of the lat- 
ter river from its source to the mouth of | 
Turtle Cieek, eight miles above Pittsburgh 
is maintained, but here ia obedience to the 
natural laws of tie rivers of this region it 
inflects to North-West, at right angles to 
the general range of the mountains, and 
pursuing that course joias the main branch 
and the now combiued volume piercing a 
real chain of the Appalachian continues a 
northwestern direction to the ir flax of Bea- 
ver river, below which it gradually curves 
until assuming the general course of the 
principal constituent stream, the Allegheny, 
flows upwards of one hundred miles very 
nearly parallel to the Monongahela, but is. 
a directly opposite course. 

From the sources of the Monongahela 
to within eight tiles of its mouth, the dis- 
tance between it and Ohio is about a mean 
of fifty miles, and the intermediate spac 
traversed nearly centrically by a nidge, 
which though not usually regarded as such. 
is in fact an Appalachian spine, which is 
again continued between the corfluents of 
Allegheny and Beaver. The city of Pitts- 
burgh therefore, occupies a position in one 
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in existence from the mountain into the 
interior of the continent between the sour- 
ces of the Allegheny to those of the rivers 
which contributed to furm the Mobile and 
Appalachicola. 

In fine, examining the combined fea. 
tures of this projectior, with the relative 
geography of the whole region in which it 
is situated, it may at once be pronounced 
as unequalled. It is remarkable, that it 
the struggle between Philadelphia and Bal 
timore fur the western commerce, Pitts- 
burgh may remain tranquil as regards the 
contest. Let the Atlantic emporium be on 
the Delaware, or on the Chesapeake, or 
Potoiiac, or let emporia be formed on all 
these, which must indeed be the case, still 
the Ohio at Pittsburgh must receive the 
largest share of the transit commerce. 
Again, the advantages of this remarka- 
ble position, are not to be bounded by the 
Ohio trade, as. it is just as completely se- 
cured by nature to form a point on the 
great line of lake trade, as it is for that of 
the Mis-issippi basin. Let this line be 
completed by whoin it may, and let its At- 
lantic termination be where it may, the 
line will follow the great gorge of the Ohio 
from Pittsburgh’ to Beaver, and thence by 
tre latter, and thence to Cleaveland.— 
Those who are most ready to follow the 
suggestions of nature wil profit most, and 
let it be known to all whem it may concern 
—that the laws of nature are like those of 
the Medes and Persians. 





From the Oswego Adver.iser. 

(> The Provincial Parliament of Upper 
Canada was prorogued on Saturday, tne 
4th March, instant. 152 bills were pa sed 
ths session in the Lower House, and 107 
in the Legislative Council. This looks 
like doing business. The Lieut. Governor, 
in his speech, on closing the session, highly 
compliments bo:h brancnes of the Legisla- 
ure, on the harmony and mutual good feel- 
ing which has prevailed between them.— 
On the subject of Internal Improvement, 
he says: 

“Lhe next measures of this session to 
which | deem it proper particularly to advert, 
are those which relate to the Internal Im- 


pletion of that n-ble undertaking, the Wel- 
land Canal : 

Lie formation of the Great Western, and 
also of a Northern Railroad : 

The opening of the Navigation of the 
River Trent: 

The survey of the Ottawa: 

The general improvements of the roads, 
(a portion of which are to be MacAdami. 
zed,) and various grants for the formaticn 
of harbors, &c.” 





From the Sp ingfiel.l (Mass.) Journal. 
RAILROADS. 

The annual reports from the different 
Railroad Corporations in this State, have 
seen submitted to the Legislature and print- 
ed. The Western Railroad has been sur 
veyed and located nearly to Connecticut 
iver, and double the experimental surveys 
originally deemed necessary, west of the 
River, have been made. The distance 








of the river passes, and the only deep gorge 


provement of the Province, such as the com-; 





from the freight depot of the Boston and 
Worcester Railroad in Worcester, to the 
Connecticut River is 54 miles——thence to 
the State line, West, 63 miles, making the 
entire length of the road 117 miles. There 
sno grade between Worcester and Con- 
necticut River exceecing 50 feet per mile, 
and the eniire line is freé from short cor- 
ners. The line from East Brookfield to 
Stony Hill in the west part of Wilbraham, 
is about 27 miles, and pursues the general 
course of the Chicopee River. The first 
section, from Worcester to Brookfield, is 
under contract and the work commenced, 
and the other portion will be ready for gra- 
ding on the opening of the spring. Although 
the route from Stony Hill to Connecticut 
River, (about 7 miles) is not yet officially 
located, it is generally understood that the 
“Garden Brook route” is approved of as 
ihe best, and that the road will strike the 
river just above Springfield Bridge. Lo- 
comotive power will be sufficient for any 
part of the road, west as well as east, of 
the River. Reccipts of two installments, 
$300,C09; interest on do. $2,899. Ex. 
peuses to January 14, Engineer Depart- 
ment, including survey, $30,319 36—inci- 
dental expenses, $9,757 97—paid for land 
damages, $220. 





TRANSACTIONS OF THE INSTITUTION OF 
CIVIL ENGINEERS. 


III. AN ACCOUNT OF SOME EXPERIMENTS ON 
THE EXPANSION OF WATER BY HEAT. BY 
THE LATE T. TREDGOLD, M. INST. C. E 


The expansion of water, by increase of 
temperature, is one of those experimental 
subjects that has not receive! the degree of 
a tention its importance would lead us to ex. 
pect; but, as even the smaliest addition to 
any part of knowledge contributes towards 
its increase, I have ventured to send this 
mite for the consideration of the members of 
tae Institution. 

I began by a series of trials with a ther. 
mometer, coataining water instead of mer- 
cury, to find the point at wiich tae volume 
of water is a mivimum, by cooling succes 
sively down to 32° with snow and: water, 
and observing the décrease of bulk, which 
continucd till the temperature was 49° ; the 
rise azain was then sensible. In lice man- 
ner by cooling, the decrease continued till 
the temperature was about 39°, when the 
rise became sensible. So small and uncer- 
tain, however, was the rate of increase or 
decrease, that we may practically estimate 
40° as the temperature correspording to the 
maximum density of water. 

Having marked the tube at the point when 
the t mperature was 40°, and also another 
Loint within the range of tne tube, I divided 
the distance between taese, into four equal 
parts. With this precaution I immersed the 
water themometer, and a mercurial one, 10 
a vessel of hot water, and as it cooled com- 
pared the temperatu:es as the water con- 
tracted to each division on the tube. The 
mean of several trials was as follows : 


“Temp. 112° 4th or upper division. 


ans’ $OR" 3d. 
se RR ear 
cash ge 1st division. 


— 40° maximum density. 
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[ interided to repeat the trials and to cor- 
yect tiese numbers ; but the cold weather 
commenced, and instead of attending to the 
higher degrees of heat, my attention was di- 
rected to tae lower ones. Tae bulb of the 
thermometer was immersed in a mixture of 
snow and salt, and a mercurial one pliced 
beside it, but I found the two were not alike 
affected by the mixture ; the water ther. 
mometer rose rapidly till it arrived at, or 
very near-to the third division on the tube, 
when it exploded. At the moment of ex- 

losion, the central part of the mass of water, 
and that in the tube were both perfectly fluid, 
and the fragments of the bulb were lined 
with a thin coat of ice, beautifully crystal- 
lized. ‘The fractured bulb presented a sin- 
gular appearance, the whole being cracked 
into very fine gores, somewhat less than 
one-twentieth of an inch in breadth at the 
middle, and exceedingly regular. 

The temperature of a mixture of snow 
and salt is —5°, or 5 degrees below zero ; 
hence, if the expansion below 40° had been 
the same as far above 40° the thermometer 
ought not to have risen quite to the second 
division ; but, as it rose very nearly to the 
third division, it seems that the expansion 
below 40° is much greater than at a corres- 
ponding number of degrees above 40° ; and 
that the common opinion is not quite cor- 
rect in this respect. 

I have not had leisure to follow up these 
trials, for they consume an immense quanti- 
ty of time ; but from those made by others, 
and checked by my owa, | have deduced a 
formula for calculating the expansion at any 
temperature. 

li we consider the force with which mat- 
ter resists tac entrance of heat to be inverse. 
ly as the square of the distance of its ele- 
mentary atoms ; then, the bulk being as the 
cube of the distance, the resistance to heat 
will be inversely as the square of the cube 
root of the volume, and the increments of 
expansion by heat directly as the # power 
of the volume. ‘Fae sum of the increments 
will, therefore, be as the $ power of the vol- 
ume, and tie equation must give zero at 
40°; hence it will be A (t — 40°) $= the 
expansion, where -4 is a coeificient to be 
found by experiment, and ¢ denotes tie tem- 
perature, 

_ The calculation is casy enough by loga. 
rithms, for, log + $ log (ft — 40) = log 
of the expansion ; 

or3 (2 expansion — log “) 


5) 





=log (¢ — 40°). 
Tae formula in the last form applies to 
my experiment, and becomes 
3 (2 =m + —) =the log 
(t — 40), the expansion at 112° being con 
sidered unity ; hence the comparison is easy, 
and is as under. 
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The coincidence is as near as we could 
pect, considering how difficult it is to in- 
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but, before we proceed further in cxperi- 
ment, it is natural to ask how it will agree 
with others already made. 

Tie expansion of water from 40° to 212° 
has been found to be 0°04338, its bulk at 
40° being unity. By substituting this value 
in the formula, we fihd the coefficient*.A, and 
rave the rule $ log (¢— 40) + ( —%-- 
910909), or its equivalent $ log (¢ — 49) 
— 5:089091 = the loz of the expansion. 
The formula being in this case derived 
from a probable hypothesis, it is more likely 
to express the true expansioa, than one 
made out merely to fit a short range of ex- 
periments. Tne absurd conclusions waich 
may follow from an experimental rule are 





tpi 
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| out of formule made to fit a particular set 
of experiments, we have an evidence in the 
case under consideration; for Dr. Young* 
has given a formula -for calcuiating the ex- 
pansion of water, which becomes negative 
waen the temperature is 540°; indicating 
that water would decrease in bulk, by ins 
creasing its temperature above that point ; 
-this is a cirumstance too improbable to guide 
us in any practical applicatioa of the fromu- 
la. 

Tie annexed Table shows the bulk and 
eciansion for a few temperatures. 





) 





* Lectures on Natural Pailosopny, Vol, 
If. p. 392. 





avoided ; and that such conclusions do arise 
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In my own experiments, the formula was 
in defect in the temperatures between 40° 
and 112°; here it is in excess; the diffe. 
rence may arise from the expansion of the 
glass in my trials. According to this for- 
mula, water will expand to double its bulk 
at 40° by a-temperature of 1171 degrees. 
What would be the force of the steam to 
confine it to the liquid state at that tempera- 
ture? ‘There is abundant scope for curious 
reseirch in this matter: it is one where spe- 
culative opinion feels the want of experi- 
ence. 

I am not aware of there being any expe- 


‘Tae expansion. 
Tempera- Bulk by |/Tempera- |Expansion | “Bulk. 
ture. |Byexperiment.|By formula. | formula. ture. {dy formula.} * 
| —— — ——— 

ave | 0 } 0 1-0000 aov° | 0-434 | 1-1484 

64° 0°00133 0:00162 1-09159 890° 0°5155 1°5155 
102° 0:00750 000791 1-09791 1099° 0-7610 1°7610 
212° 0°04333 =| 0°04333 1-04333 1171° 1-0000 2°0009 


the boiling point. When] find an opportu. 
nity, I intend continuing the series as I can, 
using something to color the distilled water, 
for facility of observing; and [ trust soon to 
be able to communicate some account of my 
progrsss.* 





*Ttis not certainly knowa whether Mr, 
Tredgold ever followed out the considera. 
tion of tais interesting subject; but, as he 
made no further commanicatioa thereon to 
the Institution, and his premature death took 
place soon after the date of this paper, it 
seems probable that his experimenis wera 





riments on the expansion of water above 


never resumed. 








IV. PARTICULARS OF THE CONSTRUCTION 
OF THE LARY BRIDGE, NEAR PLYMOUTH. 
BY MR. J. Mc. RENDEL, CORR. M. INST. 
Cc. E. 


As this bridge is founded on a shifting 
sand, in a rapid tideway, and presents some 
novelties in the design, it is hoped that an 
account of the methods successtully adopt- 
ed for laying and securing the foundations, 
and some particulars of the superstructure, 
will be acceptable to the members of the 
Institution. 

The Lary, over which this bridge is built, 
and trom which it derives its name, is the 
es'uary of the river Plym, and connected 
with Plymouth Sound by Catwater. ‘The 
general width of the estuary is half a mile, 
but at the site of the bridge the shores ab- 
ruptly approach each other, and form a 
strait’ between 500 and 600 feet wide.— 

I'he tide rushes through this strait with a 
velocity of 3 feet 6 inches a second, and 
flows on an average 16 feet perpendicular. 
The depth at low water is from 5 to 6 feet. 

By boring it appeared that the bed of the 
river was sand to the depth of 60 feet— 
the lofty lime rock on each shore dipping 
abruptly from high water, and forming a 
substratum nearly horizontal across the 





strait. The sand in the wide parts of the 


estuary above and below the bridge is fine ; 
at the site of the bridge the curfent leaves 
only the coarser kind ; but this is not suffi- 
cient to resist the heavy land floods, to 
which the Piym is liable, and it frequently 
happens that the bed of the river.is scoured 
away several feet in depth in winter and 
refilled in the summer. 

When called on by the Earl of Morley, 
who built this bridge at his sole expense, 
to prepare a design, I furnished one on the 
principle of suspension, spanning the whole 
width of the strait, ‘and having the towers 
i, on its rocky shores. Our president* was 
consulted by his lordship, and the plan be- 
ing approved of by him, an act was ob- 
tained im the session of 1823 authorising 
its erection ; but on the commencement of 
the works, difficulties arose which led to 
the aband nment of the suszensien bridge 
and the ultimate adoption of the piesent 
| one of cast iron. 

The drawings (see Plates I. and 
II.) which accompany this paper, will, I 
trust, give a general idea of ‘the finished 
structure. The arrangement of the design 
differs materially from other works of a 
similar nature : first, in the masonry of the 
piers finishing at the springing course of 


* The late Mr. Telford. 











the arches; sec 
form of the piers and abutments ;_ and 
thirdly, in the employment of elliptical 
’ arches. 


the piers and arches in unison with the 


plan of finishing the piers above the spring- 


_ jpg course with cast iron instead of ma- 


sonry, has, as I had hoped, given a degree of 


uniform lightness, combined with strength, 
to the general effect, unobtainable by the 
usual form of straight sided piers carriéd to 
the height of the roadway, with flat seg- 
ments of a circle for the arches. 

Having, given these particulars of the 
situation and design of the work, I will now 
add some informaticn as to the proportions 
of the several parts of the structure. 

The centre arch is 100 feet span, and 
rises 14 feet 6 inches; the thickness of the 
piers, where smallest, being 10 feet. The 
arches adjoining the centre are 95 feet 
span each, with a rise of 13 feet 3 inches. 
The piers taken, as before, are each 9 feet 
6 inches thick. The extreme arches are 

.@ach 8 fect span, and rise 10 feet 6 inches. 
The abutments are in their smallest dimen- 
sions 13 feet thick, forming at the back a 
strong arch abutting against the return 
walls to resist the horizontal thrust. The 
northern abutment forms a considerable 


projection, which was deemed advisable in 
consequence of the obliquity of the adjoin- 
ing wharf below the bridge; as well as to 


afford the noble proprietor an opportunity 
of building a toll-house on extra-parochial 
ground. 
circular, having a curvilinear batter on the 
sides and ends formed with a radius of 35 
feet, and extending upwards from the level 
of high water to the springing course, and 
downwards to the level of the water at the 
lowest ebb. The front of the abutments 
have a corresponding batter. 

The parts of the piers and abutments 
which lie under. water at the lowest ebbs, 
are composed of 2 feet courses of masonry 
with offsets, as will be better understood bv 
reference to the drawing. (Sce plates.) 

The roadway between the abutments is 
24 feet wide, supported by 5 cast iron 
equidistant ribs, Each rib is 2 feet 6 


inches in depth at the springing, and 2 feet 


at the apex by 2 inches thick, with a top 
and bottom: flange of 6 inches wide by 2 


inches thick, and is cast in 5 pieces ; their 


joints, (which are flanged for the purpose,) 
are connected by screw pins with tie plates 
equal in length to the width of the roadway, 
and in depth and thickness to the ribs; 
between these meeting plates the ribs are 
connected by strong feathered crosses, or 
diagonal braces with screw pins passing 
through their flanges and the main ribs.— 
The springing plates are 3 inches thick, 


with raised grooves to receiye the ends of 


the ribs, which have double shoulders, thus : 


‘These plates are sunk flush into the spring- 
ing course of the piers and abutments, 


arches ; secondly, ia the curvilideas, 


The adoption of these forms for 


The ends of the piers are semi- 


tdon® and springing 
e. ‘The pier stand. 
ards @nd spandril fillings are feathered cast- 
ingsy connected transversely by diagonal 
braces and wrought iron bars passing 
through cast iron pipes, with bearing shoul- 
ders for’ the Several parts to abut against. 
The roadway bearers:ate 7 inches in depth 
by 14 thick, with a proportional top and 
bottom flange; they are fastened tothe 
pier standards by screw pins through sliding 
mortices, whereby a due provision is made 
\for either expansion or contraction of the 
metal—the roadway plate’ are { of an inch 
thick by 3 feet wide, connected by flanges 
and screw pins, and project 1 foot over the 
outer rcadway bearers, thus forming a cor- 
nice the whole length of the bridge. 

After what has been stated of the char- 
acter of the river and nature of its bed, it is 
unnccessary to remark that extreme cau- 
tion was indispensable in preparing and 
securing the foundations. 

We commenced by driving sheeting piles 
to a depth of 15 feet around the whole area 
of the base,of the piers and abutments.— 
These piles are of beech plank, 4 inches 
thick, having their edge grooved to fit thus: 


lt 


and were driven in double leading frames 
fixed to temporary guide piles :—great at- 
tention was paid t» have them perfectly 
close. When pitched they were from 16 
to 18 feet long, properly hooped and shod 
with plate iron shoes, weighing on an aver- 
age 2 Ibs. each. These piles were diiven 
with a cast iron weight of 459 lbs. worked 
by seven or eight men in what is termed a 
ringing engine. They were driven sev- 
eral feet below low water by means of 
punches. 

As these pilings were carried on, the 
sand was excavated from the space they 
enclosed to a depth of 5 or 6 feet below the 
genera! level of the river, and from 9 to 10 
feet below the level of low water of ordi- 
nary tides. ‘These excavations were effect- 
ed by means of sand spoons of the follow 
ing consiruction. Strong canvas bags, 
capable of containing about 2 cubic feet of 
sand, were firmly secured to elliptical rings 
of wrought iron, each ring having a socket 
to receive a long wooden handle in the di 
rection of its transverse axis, and a swivel 
handle through its conjugate axis. Stages 
were fixed on the leading frames in which 
the sheeting piles were driven, at about 3 
feet above low water, and each spoon was 
worked by three men in the following man- 
ner :—a rope was fastened to the loop in 
the swivel hand!e of the spoon frame, one 
end of which was passed over a single 
block fixed a few feet above the level of the 
stage, and the other end was held by one 
of the workmen, whose business it was to 
pull the spvon when at the bottom towards 
him, while a second pressed it downwards 
and guided it, by means of the long wooden 
handle, till it was thought to be filled; the 
third man, who was stationed at the rope 
which worked through the single ‘block, 
then hoisted the spoon to the stage and dis- 
charged its contents into a shoot, which 














‘drained into the river. After the laborers 
had become used to the work, these opera- 
tions were carried on with considerable 
despatch, favorable tides generally afford- 
ing from 3 to 4 hours’ work per day. 

As these excavations proceeded, the 
ground was piled with whole timbers of 
large Norway and small sized Memel, and 
as many of beech as could be procured of 
the desired length; these piles, being pro- 
perly shod and hooped, were driven from 
temporary stages, fixed above high-water 
level, by weights varying, according to the 
size of the pile, from 10 to 15 hundred 
weight ; they were disposed in five rows, in 
the width of the foundations, from 4 feet to 
4 feet 6 inches from centre to centre, and 
were driven till they did not sink more than 
one inch with eight blows of the 15 bun- 
dred weight driver falling from a height of 
25 feet, and then received twenty additional 
strokes with the same weight and fal’. 

These piles, none of which were less 
than 35 feet long, were driven to the level 
of the stage, and then punched to their pro- 
per depth. ‘The punches used for this pur- 
pose were made of sound and well seasoned 
elm. hooped throughout their length, and 
having at their lower ends a strong cast 
iron ring, about 18 inches wide; this ring 
had a thick partition plate, cast in the mid- 
dle of its width, which separated the head 
of the pile from the end of the punch; the 
lower end of the ring was cast a little con- 
ical, and the pile heads were made to fit it 
accurately thus, 


punch, 


By this means the pile heads were but little 
injured, and the loss of momentum occa- 
sioned by the intervention of a punch was 
reduced to a mere trifle. 

The next operation was to cut off the 
bearing piles to their proper depth, and to 
pave and grout the spaces between them. 
‘The usual mode of cofferdams was mani- 
festly inapplicable to such a bed of sand; 
I therefore, in an early stage of the works, 
proposed to the contractors that the pile 
heads should he levelled, and the spaces 
between them paved by means of a diving 
bell. ‘To save expense, this bell was made 
of wood, and with the necessary machinery 
was finished and put to work within six 
weeks from the time it was determined on. 
With its assistance the works were carried 
on with expedition and success. When in 
operation it contained two men, who, being 
provided with the necessary instruments 
for cutting off the piles, paving the spaces 
between them, &c., continued at work for 
four hours, when they were relieved by two 
others. 

As much depended on the regularity 
with which the pile heads were levelled, 
great care was bestowed on this part of the 
work. It was accomplished in the follow- 
ing manner :—the four angular piles of 
each foundation being cut as low as the 
water would permit, were accurately level- 
led from a plug on the shore, to ascertain. 
how much each had to be reduced to bring 
it to its proper level ; on each of these piles 
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cut by the bell men, which being done, all 
the remaining piles were levelled from them, 
by means of a spirit-level, accurately ad- 
justed in a piece of wood, sufficiently long 
to ne applied to three piles at atime. The 
paving between the pile heads was per- 
formed in an equally simple and satis{ac- 
tory manner. 

_ As this econominal bell answered every 
required purpose, a general description of 
the whole apparatus may prove acceptable. 

The internal dimensions of the bell were 
5 feet 6 inches in length, 4 feet 6 inches 
in width, and 5 feet in height; the sides, 
ends, and top were made of two thicknesses 
of 14+ inch well seasoned elm board; the 
inner case was constructed with its joints 
parallel to the top and bottom or mouth of 
the bell, whilst those of the outer one were 
vertical, or at right angles to the inner 
joints; the top joints were crossed in the 
same manner as the sides ; all the joints 
had a slip of flannel, saturated in a compo- 
sition of bees’ wax, laid between them, and 
were dowelled together and set as close as 
possible by means of screw clamps, &c..,| 
the sides were rabbeted to the end, and the 
internal angles were strengthened with 
brackets. ‘The whole surface between the 
inner and outer case was covered with 
double flannal, saturated as just described, 
and was then connected together by a num- 
ber of wooden pins, dipped in tar and tight- 
ly driven; the top was perforated with six 
holes of 6 inches diameter each, in which 
was firmly fixed a corresponding number of 

strong lenses set in white lead; a hole of 3 
inches diameter was made in the centre, in 
which was fixed a brass pipe with a screw 
to attach the air tube; four hoops of 
wrought iron, two internal and two external, 
were screw-bolted together through the 
sides and ends of the bell: internal and ex- 
ternal cross-lacings were also screw-bolted 

to those hoops, and to the sides and top of 
the bell. In these lacings, the chains by 
which the bell was suspended, were fixed 
in strong iron eyes, which passed through 
the top of the bell, and were riveted to the 
inner lacings. All the screw-bolts were 
driven with tarred oakum, and every pre- 
caution was taken to render the whole air- 
tight. The. bell thus finished weighed 
about 1 ton 10 hundred weight, but it re- 
quired from 5 to 64 tons to sink it, and 
overhaul the ropes by which it was suspend- 
ed; cast iron plates, from 14 to 2 inches 
in the thickness, were therefore hung ex- 
ternally round its sides and ends, till it was 
sufficiently loaded to sink with steadiness 
in about 25 feet of water. 

The bell was provided with two movable 
seats and a foot-board for the divers, and at 
top long boxes were fixed, in which their 
tools were kept; it was supplied with air 
by adouble acting force-pump, the cylin- 
ders of which were 7 inches diameter in the 
clear, the pistons making a 14 ‘inch stroke. 

This pump was generally worked by four 
men, and made, on an average, according 
to the depth of water and run of the tide, 
about eight double strokes per minute. 

Around the foundations on which the bell 


: it. 15 feet above 
high water, and cross braced 5 on the top 
of these piles whole Memel tembers were 
firmly fixed, care being taken to have the 
side beams parallel. to each other. A 
strong frame, equal in length to the dis- 
tance between thé parallel beams of the 
above stage, and about 4 feet wide, mount- 
ed on four small cast iron flanged wheels, 
traversed on an iron railway laid on the 
beams ; this frame was moved on the rail- 
way by means of a rope connected to the 
sides, and worked by two common winches; 
one fixed at each end of the stage; on the 
beams of this traverse frame a railway was 
also laid, on which worked a carriage, 
mounted in a similar manner, and suffi- 
ciently large and strong to carry a purchase 
machine capable of raising the bell by the 
labor of four men; the bell was suspended 
to this carriage by two treble blocks, the 
upper block being lashed to one of the cross 
beams of the frame, and the lower connect- 
ed to the sling chains of the bell by a strong 
shackle. This traverse frame was easily 
moved by winches affixed to the ends of 
the long frame, over which ropes worked, 
having their ends made fast to the purchase 
machine frame. 

By these traverse frames the bell was 
moved with great celerity to any part of 
the foundations. 'The machinery required 
the attendance of six active men, viz. one 
to each of the four winches, and two to the 
purchase machine. It was the sole busi- 
ness of a careful man to attend to the sig- 
nals of the divers, and to direct the men at 
the machinery and air-pumps accordingly. 
The signals were communicated by a line, 
one end of which was fixed in the bell, and 
the other held by the signal-man, whose 
place was on the stage. To avoid confu- 
sion in the signals, any thing requiring 
great precision was communicated to either 
the divers or signal-man by ineans of a 
board attached to the line en which either 
party wrote with chalk, and by these means 
a regular correspondence could be carried 
on 





By. means of the bell and apparatus, the 
works proceeded with safety and expedi- 
tion, and 1 feel confident that diving-bells 
may be employed by the bridge builder in 
a variety of cases with much greater advan- 


ed and well caulked, so as to be perfectly 
water-tight, covered the masonry and beams. 
The*top and bottom planks were trenailed 
to the beams, and the whole strengthened 
bya strong frame of beech, a foot square, 
surrounding the bottom and fastened to it 
by strong screw bolts and trenails. 

The upper surfaces of the beams of this 
frame were grooved to receive a strong 
tongue, fitting a corresponding groove in 
the bottom beams of the sides and ends of 
the caissons, which were made in the usual 
way, and connected to the bottom by strong 
lewes irons fitted to cast iron boxes, firmly 
fixed in the bottom planking. The lewes 


were easily removed when the masonry 
was brought up to the height of the caisson. 
The introduction of the tongue im the bot- 
tom beams of the caisson proved of the 
greatest utility, as it prevented leaks from 
the slight sinkage of the bottom between 
the lewes irons, which it is impossible to 
prevent when the caisson grounds. 
The caissons were furnished with sluices, 
and made 15 feet high, which gave the 
masons an opportunity of working about 
five hours each tide on an average of neaps 
and springs. 

The masonry of the piers and abutments 
is composed of solid compact limestone, 
raised in the quarries of the noble proprie- 


and Dartmoor granite, the latter used only, 
however, in the springing courses and cor- 
nices. The limestone is quarried in masg- 
es, varying from two to six tons weight, 
and these were taken to the work on a rail- 
road, continued from the quarries across 
the river on a stage or temporary bridge, 
passing close to the piers and abutments, 
and under the stages on which the diving 
bell was worked as before described, and 
the machinery used in working the bell was 
applied to taking the stone from the wag- 
ons, and in setting it. This machinery 
was found of incaleulable advantage in 
building with such heavy blocks of stone, 
moving them with ease and the minutest 
accuracy from over head, and, consequent. 
*ly, without obstructing or incommoding the 
builders in the caissons. 

Experience having taught me that the 
mortar used in the construction of these 





tage and economy than coffer-dams. 

The foundations being prepared, and 
guides fixed to the plank piles, caissons 
were floated off from the shore with one, 
and in some instances two courses of ma- 
sonry, and sunk. ‘The greatest success 
attended these operations from the care that 
was taken to get the foundations per‘ectly 
level: of course, the heads of the plank 
piles were not cut off until the caissons 
were suck. 

The bottoms of the caissons were made 
of beech plank and beams ; the botiom 
plank was 4 inches thick and laid in the 
transverse direction of the pier, across 
which the beams 12 inches by 8 inches 
were placed so as to correspond with the 
rows of piles in the fuundation. The spaces 
between the beams were filled with mason- 
ry set in Pozzuclana mortar, and grouted ; 











was to be employed, temporary piles were 


works is of an excellent quality, I shall, I 

hope, be excused if I add to this already 

long paper a few words on this subject. 
The blue lyas stone got from the coast 





of Dorsetshire was burnt at the bridge as 


'the works proceeded, and, whilst hot trom 
ithe kiln, was ground in a mill toa fine 
/powder. It was then taken to another mill, 
,and in its powdered state mixed with pre- 
pared Pozzuolana and sand, and ground 
until it formed a tough paste, no more 
water being used than was absolutely nes 
cessary. The best mortar, or that used in 
the bottom courses of the piers ahd abut- 
ments, and for the front work, was com- 
posed of one measure of powdered lime, 


one measure of Pozzuolana, and two meas- 





* From these quarries the large blocks 
of stone used in paving the breakwater are 





and a flooring of 3 inch plank, closely joint- 





taken, 


irons were fixed about 8 feet apart, and ° 


tor of the bridge* in the adjoining cliffs, 
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ures of sand. The backing mortar was! 
prepared with one measure of lime, half a 
measure of Pozzuolana, and two measures 
and a half of sand: the sand was of an 
excelient quaiity, got fiom the site of the 
bri 

The followi: ig circumstance will. suffi 
cien'ly prove the goodness of this mortar 
Some masenry, which had been done in 
one of the foundations about twelve months, 
had to.be removed, when the stones were 
found so firmly united, that gunpowder 
was necessary to separate them. 

I have before described the bed of the 
river to be a loose sand moved by the 
slightest increase of current, and that this 
circumstance, together with the difficulty 
of founding piers and abuta.ents, induced 
me ta propose a suspension bridge span- 
ning the whole width of the river. It was 
however hoped, when a change of plan be- 
came necessary, that the plank piles, with 
the aid of some stone thrown round them, 
would be sufficient to meet the increased 
current occasioned by the bridge; but as 
the erection of the piers and abutments pro- 








ceeded, the Se oe ‘a more extended| 
security for the foundations became mani 
‘est, as the bed of the river, for its whole 
width, and to an extent of from 50 to 60 
feet above and below the bridge, was gra- 
lually scouring away. _ I therefore propos- 
al to form an artificial bed, to the full ex 
ent to which the natural one was reinoved, 
with clay from 18 inches to 2 fect thick, 
and to cover the clay with rubble stone of 
ull sizes from 200 lbs. each downwards. 
This plan of operation was suggested by 
observing these materials in vast t abundance 
in the adjoining limestone quarry spoil 
hills, and after I had submitted the clay to 
experiment, and found it capable of resist- 
ing a current acting immediately upon it 
at a velocity of 7 feet per second. The 
clay and stone were deposited with great 
regularity, giving to the channels under 
each arch a slight concavity in the middle : 
the combined thickness of the clay and 
stone is from 2 feet to 2 feet 6 inches, and 
just replaces the loss of the natural bed. 
By this union of materials an indestruc 





tible bed has been produced. The clay 


| 








ishielis the natural bed from the current, 
whilst at the same time it forms a tenacious 
cement in which the stone buries itself and 
which is hartened by the volume of water 
constanily pressing on it. In six months 
after this work was- finished, I ascertained 
‘hat sea weeds were growing over its sur- 
face, and that it was sufficiently firm to re- 
sist an oyster dredge.* 

Messrs. Johnson of Grosvenor Wharf, 
London, were contractors for the mason- 
ry, &c, and Mr. William Hazledine, of 
Shrewsbury, for the iron work. 

The contract amount for the 


masonry, &c., was £13,365 0 
The contract amount for the 

iron 13,761 0 

Making the total cost £27,126 0 





The work commenced in August, 1824, 
and the Bridge was opened in July, 1827, 


* At the present time (1836) the sur- 
face is so hard, that heavily laden wagons 
would not sink in it. 


CAST IRON BRIDGE OVER THE LARY, NEAR PLYMOUTH. 


By JAMES M. RENDEL, Civil Engineer. 
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Plan of the Roadway. 
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B, Low water Spring Tides. 
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Section through centre of Pier. 
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AN ACCOUNT OF SOME EXPERIMENTS MADE IN 
1823 anp 1824, FOR DETERMINING THE 
QUANTITY OF WATER FLOWING THROUGH 
DIFFERENT SHAPED ORIFICES. BY BRYAN 
DONKIN, ESQ., Fe Be A. S, Ve P. INST. C. E. 
The apparatus employed in these expe- 

riments having been made for a different 

purpose than that of merely ascertaining the 
quantity of water discharged, occasioned the 
peculiar form which is here described. 

A, in Fig. 1, Plate .» represents a 
vertical copper pipe of 33 inches interior 
diameter. 

B, a horizontal pipe of the same diame- 
ter, joined to the lower end of & by what is 
usually called a mitre joint. 

C, another pipe, joined to B in a similar 
manner, but so contrived that it could be 
turned up or down into a vertical or hori- 
zontal position. 

Fig. 2 represents the outer end of the 
pipe C, with a cap, D D, fitting closely upon 
its outer side, and capable of being put on 
or taken off at pleasure; upon the end of 
cap D the ring d d was soldered, being 
about + inch wide; this cap was employed 
for securing the different shaped orifices to 
the pipe C. For instance, where the efflux 
of water through an aperture in a thin plate 
of metal was intended to be tried, the cap 
was taken off, and a circular plate e e¢, of a 
corresponding diameter to that of the exte- 
“rior of the tube C, was applied to the end of 
C, and the cap DD put over it ta secure it 
in its place, 

To guard against any leakage of water 
between the joiaings of the cap, the pipe, 
and the plate, the joiings' were filled with a 
soft cement made of tallow and bees’ wax. 

Upon the upper end of the pipe .2, a cop- 
per cistern, E, was fixed. This cistern was 
about 2 feet diamet>r and 6 or 7 inches in 








depth ; the length of the pipe B was 10 feet ; 
of € about 1 foot 9 inches, and of A about 
25 feet, measuring from the top of E to its 
junction with B. 

The water was supplied from a circular 
cistern, F, of 6 feet 74 inches diameter, and 
2 feet 10 inches in depth, by means of a 
sluice f, and the trough g. 

During each experiment aman was placed 
to regulate the sluice, so as to keep the cis- 
tern E always full. And in order to ascer- 
tain the quantity of water discharged, a float 
with a graduated stem was placed i in the said 
cistern F’, 

On the 28th of November, 1823, the fol- 
‘owing experiments were made in the pre- 
sence of Professor Barlow, of Woolwich. 

To the end of the-pipe C, the conical pipe 
G was applied, by having a thin plate, h, 
soldered to it; the opening at the smaller 
end, which was 4 inch in diameter, and that 
of the large end py inches diameter, and its 
length 12 inches; the discharge took place 
from the lar ger end of the cone, whilst the 
pipes O and “G were in a vertical position ; 
the height of the column of water from its 
surface in B, to the upper end of the cone 
G, was 22 feet 9 inches’ In 4 minutes it 
discharged 12-25 cubic feet of water, being 
at the rate of 3*0625 cubic feet per minute. 

2d Experiment. —The conical pipe was 
inverted so that the discharge took place 
from the smaller end ; in 4 minutes the dis- 
charge was 12°5 cubic feet, or at thé rate of 
3°125 cubic feet per minute. 

3d Experiment.—The conical pipe was 
removed, and a thin plate with a hole }°an 
incl in diameter in its centre was applied to 
the end of the pipe C, the height of the co- 
lumn being 23 feet 3 inches; in 4 minutes 
the discharge was 8+2 cubic feet, or at the 
rate of 2°05 cubic feet per minute. 








Nov. 29. Tne pipe C and the cone G 








were placed horizontally, with the smaller 
end of the cone outwards, and a column of 
26 feet; in 8 minutes it discharged 26-8 
cubic feet, being at the rate of 3°35 cubic 
feet per minute. 

Dec. 1st. Pipe and cone horizontal, the 
larger end outwards, and 26 feet column ; 
in 5 minutes discharged 15-4 cubic feet, or 
8-08 cubic feet per minute. 

Another experiment was continued for 8 
minutes, and the discharge was at the rate 
of 3-09 cubic feet per minute. 

Dec. 5. Two conical pipes, H H, each 
of which was of the same dimensions as the 
one above described, were united at their 
smaller ends, and applied to the pipe C; in 
10 minutes the discharge through the double 
cone was 48 cubic feet, or at the rate of 4:8 
cubic feet per minute, the column of water 
being 24 feet 3 inches. 

A second experiment on the*same day 
was made with a thin plate, having a + inch 
hole through it, and a column of 24 feet 3 
inches ; in 10 minutes the discharge was 
20°6 cubic feet. 

In a third experiment, the double cone 
was tried again, and the discharge obtained 
was 47°4 cubic feet in 10 minutes. 

Dec. 8. ‘The 2 conical pipes last men. 
tioned were separated, and joined together 
at their larger ends, as at J J; in this form 
a discharge of 20°8 cubic feet of water was 
obtained in 10 minutes, under a column of 
24 feet 3 inciges. 

Dec. 12. The thin plate with a 4 inch 
hole was again applied under a column of 
24 feet 3 inches, and during 10 minutes dis- 
charged 20-75 cubic feet. 

Same day. The single cone with the 
small end outwards, in 10 minutes discharged 
32+2 cubic feet, and with the large end out. 
wards, 29°7 cubic feet in the same time, 
under a head of 24 feet 3 inches. 

Same day. The double cone united at 
their smaller ends, produced a discharge of 
46°5 cubic feet in 10 minutes, and in 5 
minutes 23°5 cubic feet. 

June 8th, 1824. The discharge through 
the 4 inch round hole in the thin plate during 
15 minutes, was 31°75 cubic feet, under 4 
column of water of 24 feet 4 inches high = 
2°116 cubic feet per minute. 

June 9. Through the same hole, and 
under the same column, the discharge was 
42 cubic feet in 20 minutes ;=2°1 per min- 
ute. 

Through a round hole + of an inch diame- 
ter, in a thin plate, the discharge was rather 
less than 16 cubic feet in 30 minutes, under 
a column of 25 feet 84 inches. 

June 10. The 4, inch hole through a 
thin plate gave a discharge of 65 cubic feet 
under a column of 25 feet 84 inches in 30 
minutes, at the rate of 2*166 cubic feet per 
minute. 

The single cone, with the smaller enp 
outwards, delivered 58 cubic feet in 18 min- 
utes, under a head of 25 feet 84 inches ;= 
3°22 cubic feet per minute. 

On a subsequent day inJune. ‘The same 
experiment repeated, and in 20 minutes the 
discharge was 63:38 cubic feet ;=3"166 cu- 
bic feet per minute. In this experiment, 
small end of the cone was immersed about 6 
inches below the surface of the water during 
the discharge, consequently the column was 





25 feet 24 inches, 
Another experiment on the same days 
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the same ‘cone, having its larger end||joined at the smaller ends, in 18 minutes dis-|| been built in the are 


ADVOCATE OF INTERNAL IMPROVEMENTS. 






of the tunnel, and: 


: . a : f\\over this a circular shaft or well, 10-feet 
outwards, and immersed seven inches below charged 84-633 cubic feet under a head of} on ¢ : ’ , 
von weer , st seamen discharged 59 cubic||25 feet 9 inches ;=4*7 cubic feet per min- diameter, raised in strong brickwork. If it 


feet of water in 20 minutes ;=2°95 cubic||ute. 


feet per minute. 


The same experiment repeated during 10||cone with its axis 7 inches under water, and 


minutes, gave a discharge of 29°46 cubicl\a 
feet, or 2°946 cubic feet per minute. 
In another experiment, the double cone 


















































56-5 cubic feet in 12 minutes ;=4'7 cubic 
feet per minute. 


be found expedent to cover the wellas.# 
The same double|| protection from the rain, it may be done 

| with glass, raised on columns of suck 
column of 25 feet 2 inches, discharged|| height as to admit a free circulation of . air 
between the surface of the ground and the 
roof. 
So much for ventilation. But as the 
light afforded by the shafts is confined to 
the space immediately below them, the de- 
sideratum is to throw it along the tunnel, 
and I think this may be done so as to give 
a useful light by means of plane reflectors 
of tinned iron placed on the ground between. 
the two lines of railway, at such am: ‘ 
‘as to reflect the light where it wil be 
‘useful. ‘The idea was suggested by the 
||rum vaults in the West India Docks where 
ithe marks on the casks are ascertained by 
\catching the faint light from the windows 
jupon a small piece of tin plate, and throw- 
{ing it on the casks. Those who have seen 
this done have generally been surprised at 
je useful effect produced ; but in the case 
|of the tunnel, the light coming directly down 
\the shaft is more powerful, and the effect 
iat the experiments I have made has much 
exceeded my expectations. I shall take 
care that the results of any future observa- 
tions be communicated to the Institution. 
P. S.—In compliance with the promise’ 
given in the preceding paper, I have pro- 
cured from Mr. George Smith, the resident 
engineer on the Leeds and Selby Railway, 
the annexed observations on the subject 
containing the result of his recent experi~ 
ence. ‘lhough they do not in all respeets 
realize the expectations I had formed from 
the first experiments which were made be« 
fore the tunnel was completed, or the rail- 
way formed, I may remark, that while the 
shafts seem to be very serviceable for ven- 
tilation, the light they supply is useful to 
those whose duties require them to pass 
through the tunnel on foot or unaccom- 
panied with an engine. Mr. Smith’s re- 
marks are dated December 1835, and are 
as follows :-— 


“At the present period when there are 
‘“‘ so many railways in progress and in con- 
“ templation, many of them with'tunnels of 
‘considerable length, the following obser 
“ vations on the effects of the Locomotive 
‘Engines, working in the tunnel of the 
“ Leeds and Selby Railway, may be inter- 
‘esting to those who have not the oppor+ 
“tunity of witnessing those effects daily 
“and under all circumstances. 


*« The tunnel of the Leeds and Selby 


Another experiment. 
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ON VENTILATING AND LIGHTING TUNNELS, 
PARTICULARLY IN REFERENCE TO THE ONE 
ON THE LEEDS AND SELBY RAILWAY. BY J. 
WALKER, ESQ., F. R. S. Le AND E., PRESI- 
DENT INST. C. E. 


The want of ventilation and light seems 
the greatest objection to tunnels on railways 
and canals, An attempt is making to re- 
medy both these evils in the tunnel now 
1832) forming on the Leeds and Selby 
tailway, near Leeds, by a plan weich is 
simple, not attended with much expense, 


“ Railway is nearly half a mile in length, 


and likely to be at least partially successful.||“ situated at the commencement of that rail 




















A short cescription will suffice to make it 
understood. 

‘The tunnel is nearly half a mile long; 
the greatest depth from the surface about 
80 feet. As three shafts were required for 
raising the excavation during the progress 
of the work, it occurred to me, that by 
placing them at nearly equal distances, and 
walling them in a permanent manner, they 
might be left open to the surface after- 


wards. A strong elliptical casting, about} 


* way at the Leeds end, and has a slight 
“ ascending inclination in going from Leeds: 
“ The situation and inclination cause a ¢on- 
“siderable difference in the quantity of 
“steam discharged from the chimaeys of 
“two engines travelling in opposite direc- 
* tions. 

“The ascending engine laboring ata 
“ first start against the inclination, to get 
“into speed, (which is scarcely done be- 
“fore leaving the tunnel,) causes a great 





8 feet long and 5 feet wide, has therefore 





“expenditure of steam, &c., whilé an ene | 





‘gine coming in the opposite direction, 
“ havin a clear fire, «nd every meaus take 
“to prevent the generation of steam, by 
opening tie fire-door and pumping water 
“into the boiler, expends very little, and 
“that through the safety valve, the smoke 
“from the chimney not being perceptible. 
“fi will therefore be necessary to detail the 
“ effect of an engine passing through tue 
“tunnel from the Leeds end unly. 

The fires of ihe engines are made up, 
“previous to starting, with coke mixed 
“with coal, to hasten the ignition ol the 
“former; the smoke from the coal is o 
“course mixed with that of the coke and 
“steam, adding to the density of what es- 
“@apes from the chiinney, anJj continues 
* todo so for some time, frequently through 
“the whole length of the tunnel; but not- 
“withstanding this, the tunnel is generally 
“ clear in less: than five minutes alter; in 
“ many cases nearly as soon as the engine 
“has leit it. This of course is governed, 
“ina great measure, by the force and di- 
*recton of the wind. In foggy weather 
“there being little or no wind, the smoke 
“from the coal is left after the steam is 
* condensed, and forins itself into a cloud 
‘* which sails slowly: along the roof, travel- 
“fing at the rate of from two to three miles 
“ per hour; a great part of it ascends the 
“ shafts, but from the heavy state of the 
“ attwosphere, a considerable portion passe- 
“them and distharges itself at one end o: 
“the tunnel. It should here be mentioned, 
“that the entrances into the shalt from the 
“tunnel are much contracted, having not 
“ more than 5 feet in the longitudinal, and 
“8 feet in the transverse direction of the 
“tunnel, and much of the smoke, Sc.. 

, “ passes on each side of the shafis ; and in 
“wonsequence of the sluggishness of the 
“draught on those days, the lower part of 
“the cloud has not sufficient time to alter 
“ its course up the shafts.* 

“The engines, having coal mixed with 
4 the coke in their fire-boxes, left the Leeds 
aie during a very heavy morning, and 
# followed each other quickly through the 
“tunnel: each left a cloud behind, the one 
“keeping ata considerable distance frou: 
“the other. The smoke (the steam ap- 
“ pearing to have been condensed) seemed 
“to have lost its usual sulphurous swell, 
“and resembled a dense tvg—the dense- 
“ness appearing greater from the darkness 
“of the tuanel; and such is the freedom 
“of those clouds from any thing unpleasant, 

* that passengers in close carriages are not 
“aware of having passed through them, 
“ which they do almost instantaneously. 

* Passengers are never annoyed with the 
“steam, &c., trom the chimneys of the 
“engines, as it does not descend low 
“ enough, except on heavy days, and even 
“then, the progress of the engines carries 
“them forward before it is so low as to 
“affect them. 

“From the effects described above, it 
“* appears evident, that in tunnels situated 
Cn ee 


* This naturally suggests the propricty! 


of bavitig the shatts much larger, probably 
the eafne dianveter as the width of the tun- 
peters. <f 











“only a short distance from the starting-| 
* place, it ts extremely probable little or no 
“inconvemence will be felt by the passer- 
“gers pissing through thein. 

* Previous to the opening of the Leeds 
“aud Selby Railway), great doubts were 
“entertained by many, and a:nong others 
“a celebrated lecturer, as to the fitness o1 
‘ihe atmosphere for repiration, in a tun- 
‘nel worked by locomotive envines ; now 
* that the incorrectness of that idea is fully, 
“ proved, as far as regards a tunvel halia, 
* mile long, those doubts are still enter-' 
“tained by many individuals, as to tunnels 
“ofimuch greater lensthy. ‘These doubts) 
“will probaly srove as groundie+s as the, 
‘former ones, for the following reasons —| 

“ A considerable q.antity of the steam) 
“from the engines ascends the shafis at! 
“all time:, but there is no doubt a large 
* portion is also condensed in the tunnel ; 
**and were there no shafts at all, (he steam 
“could not remain long uncendensed, :ur-| 
“ rounde |, as ii will ever be, by walls al-' 
** ways at an even tempe ature, a short dis-' 
“tance {from the ends of the tunnel, satu- 
“rated with moisture, and the surface in 
“many parts covered with water. | 

* The coke, particularly when in a high) 
‘ state of combustion, gives out little smoke, | 
“and, froin its having passed through the, 
‘steam, loses, like the.coal, the greater, 
“part, if not all its offersiveness; and 
“mixing witli the air that has been used 
“tor combustion, will, from its boyancy,| 
‘readily find its way along the top of the’ 
“tuunel to the first shaft, and 1-ake its! 
* escape up it, 

“Tw. great inconveniences in tunnels, | 
“are noise and want of light; the former, 
“it will be difficult to re.wedy, the latter, 
“‘ may be easily so, by carrying oil or porta-| 
“ble gas lamps with the carriages. Oi’ 
“lamps are used with the evening trains, | 
“during the winter months, on the Leeds! 
“and Selby Railway, and give sufficient: 
‘light m their passage through the tunnel. | 
“Some experiments were made with tin 
“reflectors at the bottom of the shaits, and 
“although the light reflected was sufficient 
“to read the lerger print in a newspaper 
“advertisement at all paris of the tunnel, 
** (there being three shaits,) it is very doubt- 
“ful whether lighting tuunels by reflection 
will be of use for passengers. ‘lhe rays 
“of light are thrown on the walls so very 
‘ obliquely, that, from the rough and dirty 
“state of their surface, few are again re- 
“flected from them, and these are too 
feeble for the eye to accommodate itself 
“to so great a transition during the time a 
“train would be passirg through a tunnel 
‘“‘of moderate length. A passenger silting 
**in a close carriage, having only the walls 
“to louk at, would, under such circum- 
“ stances, fancy himself in total durkness, 
“although the tunnel general y might te 
“moderately light. ‘Che difficulty oi keep-; 
“ing reflectors clean from the effects of 
“damp, steam, &c., would be a considera- 
“ ble expense in a long tunnel ;_ and it must! 
“also be borne in min, that the moment 
‘an engine has passed a reflec tur, it be-| 
“comes of no use to the train attached to) 





|“ that engine, as it is immediately sur-| 





“rounded with steam, &c., forcing its way 


“up the shait, aud the next reflector, ina 
* long tunnel, would probably be a quarter 
“of a mile frou the one thus thrown inte 
*¢ darkness.” 





Agronayvtic OsservaTions.—-Mr, 
Green, who recently ascended in a balloon 
with Lord Clanricarde, observed that sur. 
veyors and archiveets could with greater 
acility take plans of noblemen’s estates b 
ascending in a balloon, as they could have 
a bird's-eye view of every locality, and if 
ihey only once adopted that method they 
would never relinquish it. Sinee the sug- 
vestion, an artist named Burton called on 
Mr. Green to obtain from himthe plan of 
« bajloon constructed so as to act in the 
above way, it being connected to the car 
oy a swivel. The inventor proposes to 
build a wagon, for :he purpose of fastening 
a bedloon to it, which, when filled with gas, 
whica can b: done in various parts of the 
country at gas company’s gasometers, may 
be conveyed to any place a surveyor ree 
quires, where, on a calu, day, he can take 
plans, carrying with him the proper instru. 
vents, ‘The balloon will then be festened 
by ropes to the spot most favorable for ob- 
servations, and raised to an elevation of 
300 or 400 feet, as uecessary. In this way 
a bir l’s-eye view can be taken of any town 
or city. Mr Green is willing at any time 
that his balloon, by way of experiment, 
way be made use of in that way.—f[ Lond. 
Mech. Mag. ] 





Stream CarriaGes on Common Roaps: 
—A commitiee of the British House of 
Lords have, by their report to the House, 
oljecied to the reduction of prohibitory 
tolls on such carriages; on the ground o 
the danger in frightening horses, of setting 
fire to buildings, &c., of the greater skill 
required to manage such locomotives than 
those on railways; and r ore especially 
from the opinion that suck enterpiises can- 
not become profitable to those who engage 
in them, and that, therefore, any encourege- 
ment on the part of the Legislature would 
only give rise to wild speculations, ruinous 
to those who pursue them. ; 





New Surveying I[nstruments.—-M. 
Lalanne, Engineer of the Ponts et Chaus- 
sces, in France, has laid before the Acade- 
mie des Sciences three instruments fot ty po 
graphical surveying, which, if they accom 
plish all that the inventor promises, cor 
rectly and with facility, will be eagerly 
sought after. T’o the unmense number of 
surveyors, who are about to commence 
operations in every part of the United 
Kingdom, under the numerous Railroad 
Acts which have passed this session, such 
instruments would be invaluable. They 
are, Ist, a Levelling Instrument, or Car 
liage, which it is only necessary to run 
over the ground, the levels of which are 
desired, and the section is at once obtained j 
2nd, a Drawing Instrument, which lays 
lown the plan of the ground; and can be 
mounted on the cartiage of the Levelling 
Instrument; 3rd, a Power-measuring In 
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the effort exeried on every point of the line 
passed over.—[ Mag. Pop. Science. ] 





Correr Ore kaisep 1n Cornwatt.— 
The quantity of copper ore raised at abou! 
eighty mines in the county of Cornwall, 
during the past twelve months, was 140, 
931 tons of 21 cwts., the average produce 
of which was 84, giving 11,639 tons 11 
cwt. of copper; the average price fur the 
ore was £6,17 per ton, amountirg 0 £957- 
752,86. With three or four exceptions 
not one of these mines belong to a public 
coinpany. 





Mininc in Cornnwatt.—The steam en- 
gines now at work in the mines of Corn- 
wall, are-equal in power to at least 44,000 
horses. One bushel of coal does as much 
work as sixteen bushels did in the earlier 
stages of the ernployment of steam power. 
—[Newton’s Jour. ] 





List OF susscrRIBERS to the Railroad 
Journal. that have paid, (continued. ) 
J. U. Coles, city of New-York, Jan. 1, 1838 


S. Gregory, “ “ “« 1, 1828 

H. H. Farahim, Hoaeslala, wa., Jan. 1, 
1838 

J. Jessup, York, Pa., Jan. 1, 1838 


H..M. Walker, Puiladelphia, Pa., 2d copy, 
Jan. 1, 1838 

Col. J. G. Totten, Newport, R. I., July 1, 
1837 

D. Livermore, Hopkinsville, 'Ky., Jan. 1, 
1838 

G. Dutton, Columbus, Ohio, Jan. 1, 1838 

S. Appleton, Boston, Mass., April 1, 1837 

Bacon & Kibby, Brownstown, Mich., Jan. 
1, 1838 


J. M. Bucklin, Terre Ha:‘e Ind., Jan. 1,}' 
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Jas. Collins, Brooklyn. L. I., Oct. 1, 1837 
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0 Missinc Numsers Wantep.—li any 
of our subscribers have numbers 4, 5, 6 and 
7, of Volume or five last year, which they do} 
not desire to preserve, tuey will confer a 
special favor by sending them to us, that we 
may complete a few copies of the volume. 

*," If any of our subscribers are in want 
of any other number of the same volume to 
complete their volume, they will please give 
early notice and they shall be sent. 

The Title page and Index for last year, 
or volume five, will be forwarded to subscri- 
bers with our next number. 


AVERY’S ROTARY STEAM EN. 
GINES._AGENCY.—The subscriber of: 
fers his services to gentlenien desirous of 

rocuring Steam Engines for driving Saw. 
iLLS, Grain- Mitts, and orHeR Manurac- 
TORIES of any kind. 

Engines only will be furnished, or accom. 
panied with Boilers and the necessary Ma 
chinery for putting them ‘in operation, and 
an Engineer always sent to put them Ups. 

Information will be given at ali tiines to 
those who desire it, either by letter or by 
exhibiting the engines in operation in this city. 








Inquiries by letter shoud be very explicit 
and the answers shall be e ually “4 4 


D. K.MINOR, - 


H ay, at t e office of their Engineer, in the 


WATER NAVIGATION, 
NQTICE TO CONTRACTORS. 


SEALED Proposals will be received un 
iil the 7th day of April next, by the subscri 
der, on behalf of tae Rappahannock Compa- 


Cown of Fredericksburg, for the construc 

tion of four new dams, raising, covering and 
backing several others, several short canals, 
14 new lift locks, of wood and stone com- 
bined, 10 guard locks, and other incidental 
works, for that portion of tie Slack Water 
Navigation extending from the town of 
Fredericksburg to Barnett’s Mills, a dis- 
tance of 20 miles. 


The prices for the work must mclude the 
expense of materials necessary for the com- 
pletion of the same, according to pians and 
specifications that will be ready for examina- 
tion on the Ist to the 7th April, inclusive. 


The works to be completed by the 15th 
day of November of the present year, 


It is believed that the work above offered 
for contract presents superior inducements, | 
especially to such as have been accustomed | 
to, and prefer contracts embracing heavy 
Jry walling and carpentry, the materials of 
which are at hand and in abundance.. 

No fears need be entertained as to the 
iealtafulness of the climate. ‘Ihe usual tes- 
timonials of character and responsibility will 
be expected to accompany the proposals. 

P. MAR‘TINEAU, Chief Eng. 
March 18, 1337. 12—3t 





WABASH AND ERIE CANAL. 
NOTICE TO CONTRACTORS.— 


Sealed proposal will be received at the town 
of MAUMEE, in Lucas county, Ohio, on 
the 15th day of -Vay nezt, for the con- 
struction of so much of the line of the 
Wabash and Erie Canal as lies between the 
head of the rapids of the Maumee River 
and the eastern termination of said canal, 
near the town of Mahatten, at the head of 
the Maumee Bay. 


The length of the line offered for con- 
tract is about thirty miles, and embraces a 
large amount of embankment, much heavy 
river bluff excavation, a quantity of rock, a 
number of stone culverts, and 12 to 15 cut 
stone locks. 


Thirty miles of the line, in addition to the 
above extending from the head of the rap- 
ids to the town of Defiance, will also be 
prepared, and offered for contract at the 
same time, should the number of applicants 
for contracts justify it. 


Plans and specifications will be exhibited, 
and necessary information given, in relation 
to the work, after the tenth of May. 

Bidders who are unknown to’ the acting 
Commissioner, as contractors, will be ex. 
pected to accompany «ther proposals with 
recommendations of a substantlal and un- 
qu-stionable character. 


LEANDER RANSOM. 
Acling Commissioner 
Office of the Board of Publie Works, 














30 Wall.st., New York. 


Columbus, Ohio, Feb. 28, 1837, 
+ > Gu Se 
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ENGINEERS OF GREAT BRITAIN. 

The first vo'ume of this valuable work, 
as just made its appearance in this country. 
A few copies, say twenty-five or thirty only, 


‘ ave been sent out, and tuose have nearly or 


juite all been disposed of at ten dollars 
aach—a price, although not the value of the 
work, yet one, which will prevent mahy of 
our young Engineers from possessing it. In 
order therefore, to place it withi 1 their reach, 
and at a convenient price, we shall reprint 
the entire work, with all its. engravingsy 
neatly done on wood, and issue in six parts 
or numbers, of about 48 pages each, which 


by mail, as issued, or put up in a volume at 
the close. . 
Tae price will be to subseribors three dol. 
lars, or five dollars for two copies—aheays 
in advance. Tne first number will be 

for delivery early in April—Subscriptions 
are solicited. 


> 





FOR SALE AT THIS OFFICE, 


A Practical Treatise on Locomotive En- 
gincs, with Engravingsgby the CHevaLier 
De Pampour—150 pages large octavo— 
done up in paper covers so as to be sent 
by mail—Price $1 50. Postage for any 
distance tinder 100 miles, 40 certs, and 
60 cts. for any distance excecding’100 ms. 

Atso—Van de Graaf on Railroad 
Curves, done up as above, to be sent by 
mail—Price $1. Postage, 20 cents, or 
30 cents, as above. 


Atso—Introduction to a view of. the 
works of the Thames Tunnel—Price fifty 
cents. Postage as above, 8 cents, or 12 cfs. 
*,* On the receipt of $3, a copy of each 
of the above works will be formarded by 
mail to any, part of the United States. 

; 10 10t 





RAILWAY IRON, LOCOMOTIVES, &c. 


THE subscribers offer the following articles for 
sale. 
Railway Iron, flat bars, with countersunk holes and 
raitred juints, 


Ibs. 
350 tons 23 by #, 15 ftin length, weighing 4,59, per ft. 
230 “ 2 4, “ “ss “ 3505 “ 
70 “sc 1: “ t, “ “ ce Pp? “ 
so “ 1 i, “ “ “ lfvs “ 
90 * 1 * : “ “ “ 7 ry “ 


with Spikes and Splicing Plates adapted thereto. To 
be sold f.ee of duty to State governments or ineor- 
porated companies. : sf 

Orders tur Pennsylvania Boiler Iron executed. 

Rail Road Car and Locumotive Engine Tires, 
wrought and turned or unturned, ready to be: fitted om 
the wheels, viz. 30, 33, 36, 42, 44,54, and 60 iaches 
uiameter. isi 

E. V. Patent Chain Cable Bolts for Railway Car 
axles, in lengths of 12 fc et 6 inches, to 13 feet 24, 28. 
3, 34, 3}. 34, and 32 inches diameter. 

Chains for Inclined Planes, short and stay li 
manufactured fromthe E. V.Cable Bolts, and 
it the greatest strain. 


New Zealand flax. q 
Also Patent Hemp Cordage for Inclined Planes, 
ind Canal ‘Towing Lines. é : 
Patent Felt for placing between. the iron chair and. 
ston bluck of Edge Ratiways, » 


‘omotive Engines, imported at the shortest notice, 
he square of ie of our partners, who resides: 
“ngland for this purpose. ‘ : 

A highly respectable American Engineer, resides 
n Englaud for the purpose o! ia speeting all Lucomo- 
ives, Machinery, Rai!way lron &e. red ibreugh 


+ & &. RALSTON, @ CO: - 





can be*sent to any part of the United States’ - 


India Rrssber Rope for Inclined Plines, made from. | 


Every description of Railway Iron; as wellas Lew 


28 nf Iphia, No.4, South Front sr 
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AULIC CEMENT. 

ALS will. be recsiyed by the 
part of the James River and Ka- 
es, for the delivery.on the wharf, at 
, Va., of Fifty Thousand Bush- 
raulic Cement. The amount called for 
in quantities of about six thousand, 
n commencing on the first of April 

on sent Hagember 2 nent, es 
itigation, itis to be understood, on 
f ei ccbpenal thet the bushel shall weigh 
NETT, and thatthe Cement shall be 
in good ordder, and packed in tight casks 


or barrels. # ee 
ag oe will also be received for furnishing fifty 
bushels, at any convenient point on the nav- 
ble waters of James River, or the.north brancli of 
‘ames River, where the'materials for its manufacture 

has been discovered. : 

. Persons. familiar:with the preparation of the Ce- 
ment, would do well to examine the Counties of Rock- 
and Botetourt, with a view to the establish- 
ment of works for the supply of the western end of 
the line; and a contract for the.above quantities will 
be made with thent before they commence operations, 
As there wil. be requited on the line of the James’ 
and Kanawka Improvement, in the course of 
the mt and next year, not less than half a mill- 
ion of bushels of this Cement, and some hundred 
thousand bushels more in the progress of the work 






















if" 
















































tuwards the mtractors will find it to their in- 
terést to furnish the article on terms that lead to future 
ents. 


to be directed to ‘the subscriber at Rich- 
. mond, Va.. CHARLES ELLET, Jr., 
: Chif Enginéer of the J. R. and Ka. Co. 
February 20th, 1837. 9 6t 


." CROTON AQUEDUCT. 
ae * NOTICE.—Sealed Proposals will be 
. 4 received by theWater Commissioners of the city of 
New-York, until the 22d day of April next, at 3 
o'clock, P. M., at their office in the city of New-York, 
the 24th day of April, at 9 o’clock, P. M., 
at the office of their, £ngineer in the village of Sing 
Sing, for constructing a Dam across the Croton River, 
for the Excavation, Embankment, Back Filling, Foun- 
dation and Protection Walls; for an Aqueduct Bridge 
at Sing Sing, three Tunnels, several large and small 
culverts, and an Aqueduct of stone and brick ma- 
> sas | Bee other incidental work, for that portion of 
e n Aqueduct which extends from the Dam 
»da the Croton to Sing Sing, being between eight and 
nine miles in length 
The ptices for the work must include the expense | 
of materials necessary for the completion of the same, | 


to the plans and specificationg that will be | 
for examination, as hereinafter mentioned. | 

The Work to be completed by the first day of Uc-! 
tober, 1839.. : 

4 Security will be required for the performance of 
= contracts—and propusitions should be accompanicd 
by the names of responsibie persons, signifying their 
assent to become sureties. ff the character and re- 
sponsibilities of those proposing, «nd the sureties they 
shall offer, are not known to the Conrmissiouers or 

a certificate of good. character, and_ the 
extent of their responsibility, signed by the first judge 
or clerk of the county in which they severally reside, 
will be required. ° 

No transfer of contracts will be recognised. 

Plan: of the several structures and specifications of 
the kind of materials and manner of construction, | 
be examined ut,the office of the Commissioners, | 

city of New-York, from the 10th to the 14th, 
ve, of April next: The line of Aqueduct. will 
and the map and profile of the same, 
the plans and specifications above men- 
be ready for examinaiion at the office of 
r, at the village of Sing Sing, on the 
April next, and the Chief or Resident 
ill be in attendance to explain the plans, 
furnish blank propositions. 

posing for more work than they wish 

r, must specify the quantiiy they desire 








ite 


contract 


full names Of all persons that are parties to 
Must be written out in the signa- 


the itions which ‘may be ac- 


wa 
file 
e ze 


ppt or reject is that may: be offered for 
of any of ae described work, 
ma) le ublic interest to require, 
PHEN ALLEN? eee 
GHAR ISENBURY, 





Water 


equired to. enter into cortracts imme*| 
) of the same. 
‘eserve to themselves the right 


ARCHIMEDES WOR 


ee ss 








(100 North Moor oe N.Y. 
New-York, February 12th, 1836. 
THE undersigned begs leave to inform the Brome: 
tors of ‘Railroads that they are prepared tofugnish all 
kinds of Machinery for Railroads, Locomotive Engines 
of any size, Car Wheels, such as are now in success- 
ful operation on the Camden and ¥ Railroad, 
none of which have failed—Castings of all kinds,| 
Wheels, Axles, andBoxes, furnished at shortest notice. 

4—vul H. R. DUNHAM & CO. 


NEW ARRANGEMENT. 


ROPES FOR INCLINED PLANES OF RAILROADS. 
WE the subscribers having formed a 
co-partnership under the style and firm of Folger 
& Coleman, for the manufacturing. and selling of 
Ropes for inclined planes of railroads, and for other 
usc 8, offer tosupply ropes for inclined planes, of any 
length required without splice, at shurt notice, the 
manufacturing of cordage, heretofore carried on by 
S. S. Durfee & Cowwill be done by. the new firm, the 
same superintendant and machinery are employed b 
the new firm that were employed by S. 8. Durfee 
Co. All orders will be promptly attended to, and 
ropes will be shipped to any port in the United States. 
12th month, 12th, 1836. Hudson, Columbia County 


State of New-York. 
ROBT. C: FOLGER, 
33—tf. GEORGE COLEMAN, 


MACHINE WORKS OF ROGERS, 
KETCHUM anp GROSVENOR, Paterson, New 
Jersey. ‘The undersigned receive orders for the fol- 
lowing articles, manufactured by them, of the most 
superior description in every particular. ‘Their works 
being extensive, and the number of hands employed 
being large, they are enabled to execute both large 
and small orders with promptness and despatch: 


RAIGROAD WORK. 


Locomotive Steam-Engines and Tenders; Driv- 
ing and other Locoraotive Wheels, Axles, Sprinys and 
Flange Tires ; Car Wheels of east iron, from a va 
riety of patterns, and Chills; Car Wheels of cast iron, 
with wrought Tires ; Axles of best American refined 
iron; Springs ; Boxes and Bolts for Cars. 


COTTON WOOL AND FLAX MACHINERY, 


Of all descriptions and of the most improved Pat- 
terns, Style, and Workmanship. 
Mill Geering and Millwright work generally; Hy- 
draulic and ‘other Presses; Press Screws; Callen. 
ders; Lathes and Tools of all kinds; Iron and Brass 
Castings of all descriptions. 

KOGERS, KETCHUM & GROSVENOR 
Patterson, New-Jersey, or 60 Wall res by 

it 











ALBANY EAGLE AIR FURNACE AND 
MACHINE SHOP. 

WILLIAM V. MANY manufactures to order, 
IRON CASTINGS for Gearing Mills and Factories o) 
every description. 

ALSO—Steam Engines and Railroad Castings o 
evéry description. 

he collection of Patterns for Machinery, is not 
equalled inthe United States. 9—fy 


TO EN GINEERS. 


WE are gratified to be able to announce 
to those desiring InstrumMENTS, that Messrs. E..& 
G W. BLUNT ofthis.city, dre now prepared to fur- 
nish at short notice, LEVELS, from different manu- 
facturers, among others from Troughton & Sims, 
which they warrant of the first quality. Circumfe- 
rentors, Levelling Staves, Prismatic Compasses, 
Mathematical] Instruments, Books for Engineers, etc. 
constantly on hand. 

One of the above firmis nowin England superint 
tending the manufacture of Theodolites, ‘l'ransit In- 
strumeits, efc.—a1id any orders for Instruments, no- 
new on hand, will be forwarded him, and executed 
promptly. ‘ 

* ™ Orders will be received and promptly attended 
to by the Editors of this Journal. 9 4t 


AN ELEGANT STEAM ENGINE 
AND BOILERS, FOR SALE. 


THE Steam ‘Engine aud Boilers, belonging to the 
STEAMBOAT HELEN, and now in the Novelty 
yard, N. Y. Consisting of one Horizontal high pres- 
sure Engine, (but may be made to-condense with lit- 
tle additional expense) 36 Mmches diameter, 10 feet 
stroke, with latest improved Piston Valves, and Meta- 
lic packing throughout. 

Also, four Tubular, Boilers, constructed .on th 
‘English Locomotive plan, containing a fire surface 
of over 600 feet in each, or 2500 feet in all—will be 
sguld cheap. All communications addressed (post paid) 
tothe subscriber, will meet with due attention. 
4 HENRY BURDEN. 




















“JOHN B. JERVIS, 
* “Chief Engineer, New-York Water Works. 
a ‘owl ry 28,1 aN ist 







AMES* CELEBRATED SHOVELS, 
“SPADES, &o. _ : 





{300 dozens Ames’ superior back-strap Shovels 
lo plain d 


150 do do “do p . do 

150 do do do caststeel Shovels & Spades 
150. do ..do Gold-mining Shovels 

100. do — do_ plated Spas ah 

50 do do socket Shovels and Spades, 


Together with Pick Axes, Churn Drills, and Crow 
Bars (steel pointed,) mannfactured from Salishury re- 
fined iron—for sale by the manufacturin ts, 
WITHERELL, AMES & CO. 
No. 2 Liberty street, New-York, 
BACKUS, AMES & CO. 
No. 8 State street, Albany. 
N, B —Also furnished to ordet, Shapes of every de: 
scription, made from Salsbury refined lron v4—tf 


STEPHENSON, ~~ 
Builder of a@ superior style of Passenger 


Cars for Railroads. 
No. 264 Elizabeth street, near Bleecker street, 


New-York. 

RAILROAD COMPANIES would do wellto exa 
mine these Cars; a pang of which may be seen 
on that part of the New-York and Harlaem Railroad 
now in operation J25tt 


PATENT RAILROAD, SHIP AND 
BOAT SPIKES. 

*,*The Troy Iron and Nail Factory keeps con- 
stantly for sale a very extensive assortmentof Wrought 
Spiligs and Nails, from 3 to 10 inches, manufactured 
byfhe subscriber’s Patent Machinery, which after 
five years successful operation, and now aimost uni- 
versal use in the United States, (as well as England, 
where the subscriber obtained a patent,) are found 
superior to any ever offered in market. 

Railroad Companies may be supplied with Spikes 
having countersink heads suitable to the hules in iron 
rails, to any amount and on short notice. Almost all 
the Railroads now in progress in the United States are 
fastened with Spikes made at the above named fac- 
tory—for which purpose they are found invaluable, 
as their adhesion is more than double any common 
spikes made by the hammer. 

*,* Allorders directed tothe Agent, Troy, N. Y., 
will be punctually attended to. 

HENRY BURDEN, Agent. 

Troy, N. Y., July, 1831. 
*,* Spikes are kept for sale, at factory prices, by I. 
& J. Townsend, Albany, and the principal Iron Mer- 
chants in Albany ana Troy ; J.1. Brower,'222 Waver 
street, New-York; A. M. Jones, Philadelphia; T, 
Janviers, Baltimofe ; Degrand & Smith, Boston. 
P. S.—Railruad Companies would do well to for- 
ward their orders as eurly as practicable, as the sub- 
scriber is desirous of extending the manufacturing so 
as to keep pace with the daily increasing demas for 
his Spikes. (1J23am) H. BURDEN, 


FRAME BRIDGES. 


THE undersigned, General Agent of Col. 
S. H. LONG, to build Bridges, or vend the right t0’ 
jothers to build,on his Patent Plan, would respectfully 
inform Railroad and Bridge Corporations, that he is 
prepared ‘to make contraéts to build, and furnish all 
materials for superstructures of;the kind, in any part 
of the United States, (Maryland excepted.) 
Bridges on the above plan are to be seen at the ful- 
lowing localities, viz. On the main road leading from 
Baltimore to Washington, two miles from the former 
place. Acrossthe Metawaukeag river on the Mili- 
tary road, in Maine. On the national road in Illinois, 
at sundry points. Onthe Baltimore and Susquehan- 
na Rrailroad at three points. On the Hudson and 
Patterson Railroad,in two places. Onthe Bostonand 
Worcester Railroad, at several points. On the Bos- 
ton and Providence Railroad, at snndry points. Across 
the Contoocook river at Henniker, N fr Across thé 
Souhegan rivér, at Milford,N.H. Across the Con- 
necticut river, at Haverhill, N. H. Across the Com 
toocook river, at Hancock, N. H. Across the Av- 
droscoggin river, al Turner Centre, Unies: Across 
the Kennebec river, at Waterville, Maine. Across 
the Genesse river, at Recekiabatl, ‘Mount Mortis, 
New-York. Across the White River, at Hartford 
Vt. Across the Connecticut River, at Lebanon, N- 
H. Acroasthe mouth of the Broken Straw Creek, 
Penn. Across the mouth of the Cataraugus Creek, 
N. ¥. A Railroad Bridge diagonally across the Erie; 
Canal,in the City of Rochester, N.Y. A Ralroad 
Bridge at Upper Still Water, Orono, Maine. This, 
bene? is 500 feet in length; one of the spans is over 
200 feet. It is probably the FIRMEST wooorN 
BRIDGE ever built\in America. 
Notwithstanding his present engagements to build 
between twenty and thirty Railroad Bridges, and 86- 
vdtal common bridges, several of whi oda now JD 
progress of construction, the subscriber wit! promptly 
attend to businessuf the kind to much rextent 




















: Troy Iron Works, Nov. 15, 1836. at 


and on'li terms. LONG. 
Rochester, Jan, 13thy 1887. Hy 














